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The stress of hospitalization for cardiac surgery can
be described as nothing less than dramatic and possibly
overwhelming. Cardiac patients, suffering from failing
health, often react with feelings of fear and helplessness
when faced with surgery. They may grieve their lost health
and try to justify their decision while anxiously awaiting
surgery. Surgery itself is a massive physical assault on
the body. Following surgery, the patient must suffer
through difficulties in breathing and other frightening
aspects of intensive care such as numerous monitoring de-
vices. The postoperative period is filled with discomfort
and possible psychological problems from depression to
postcardiac delirium. The stress of cardiac surgery is a
problem.
There is a limited amount of research that attempts to
explore and evaluate methods of stress reduction for cardiac
vi
and other types of surgery. The only method widely accepted
and regularly employed is preoperative teaching. Even
though other techniques, such as hypnosis, have demonstrated
value, they are rarely employed in helping to reduce stress.
Previous research suggests several guidelines to be followed
in developing effective methods of stress reduction that
would have a higher probability of being employed. Guide-
lines include cost efficiency in terms of time and money,
ease of use, relevance to crisis situations, and patient
involvement in self-care. Tape recorded instructions for
relaxation and the suggestion of positive expectancies pre-
sented with a music background were chosen as a treatment
intervention that met these guidelines.
The treatment tape was compared with a control tape of
music alone in a population of forty patients undergoing
open heart surgery. The dependent variables consisted of
subjective and objective indices of stress and recovery.
Many variables indicated as extraneous sources of variance
were controlled by a matching procedure across groups.
Analysis of the data produced two significant treatment
effects. First, the treatment tapes were more effective
than the control tapes in reducing postoperative reports of
pain. This was interpreted to be due to the tapes' specific
vii
relaxation effects, including muscular relaxation, its cog-
nitive strategies for dealing with pain, and by its expres-
sion of personal caring. The treatment tapes were also
found to be more effective in producing relaxation. There
were no significant differences between groups in sleep
satisfaction, anxiety levels, postoperative days of hospi-
talization, and in the use of analgesics. In general the
tapes were extremely well received by the patients.
Relaxation and the suggestion of positive expectancies,
delivered by means of a taped recording, was concluded to be
an easy to use, cost efficient, and effective method of
stress reduction as measured by pain ratings, relaxation
ratings, and patients' expressed psychological satisfaction.
Although other recovery indices did not appear to be in-
fluenced by the treatment, the control condition, a music
tape, may also have been an effective stress reduction
treatment. Further research, using a no tape condition is
being completed to answer this question. Long term follow-
up research is also being planned. Replication of this
study is suggested. Other recommendations included in-
creased involvement of the surgeon in making and presenting
the tapes, nursing staff education about the value of psy-
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INTRODUCTION
The purpose of this study is to develop and clinically
evaluate a method of stress reduction for open heart sur-
gery that employs the techniques of relaxation and the
suggestion of positive expectancies. In order that a
succinct statement of the research problem might be pre-
sented, the chapter on the review of the literature pre-
cedes the chapter on the formulation of the problem..
1
CHAPTER I
REVIEW OF THE LITERATURE
Stress and Hospitalization
The concept of stress . Stress is now a fundamental con-
cept in the fields of medicine and psychology and the ob-
ject of much study. The work of Hans Selye has been perhaps
the most influential. He advanced the idea of "stress" as
a non-specific response of body functioning to any demand
or stress (Mason, 1975; Mason, 1975A; Selye, 1975; Selye,
19G5) . He formulated the "general adaptation syndrome"
as the body's reaction to stressors which included a de-
fense of chemical and structural changes involving the
pituitary-adrenocortical system. More specifically, when
someone perceives a danger, his heart rate may increase,
his breathing may become heavier, he may get cold or sweaty,
he may get diarrhea, constipation, or even bladder spasms.
His serum cortisone and adrenaline levels may increase. The
internal physiological changes may defensively raise resis-
tance or cause disease if the reaction is faulty or pro-
longed.
Selye' s original conceptualization of stress in the
physiological field has not been uniformly accepted or
proven. For instance, his belief that there is absolute
3non-specificity of some bodily reactions, or stated another
way, that different stressors provoke an identical biologi-
cal reaction in the organism, is disputed (Mason, 1975A)
.
Mason suggests that relative non-specificity is more likely
the case. He refers to studies that indicate that stressors
such as heat, fasting, and moderate exercise may indeed not
stimulate the pituitary-adrenal cortical system unless they
are studied under conditions which also elicit emotional
reactions (Mason, 1971; Mason, 1974). Mason believes that
one major development in the stress research over the past
twenty years has been the increasing awareness of the re-
markable sensitivity of the pituitary-adrenal cortical sys-
tem to psychological and social influences.
Psychologically, stress can refer to the subjective
experience of the organism in reaction to stressors. Selye
(1956) noted the word stress often is used in everyday lan-
guage to refer to nervous tension, strain, or distress.
Various self-report or self-ratings techniques have been
used over the years to study subjectively felt stress.
Psychological studies of stress have also focused on
the stress producing events. Holmes and Rahe (1967) devel-
oped a measure of psychosocial stress called the Social Re-
adjustment Rating Scale (SRRS) . It is a list of forty-three
life events which require varying amounts of behavioral
4adaptation such as pj'egnancy, marriage, divorce, etc. They
propose that life events demand varying amounts of adaptive
change of behavior that exacts a price from the organism in
terms of wear and tear. Both positive and negative subjec-
tive experiences are conceived as psychosocial stressors.
Individual stress scores are determined by having the indi-
vidual record the life events experienced during a specific
tim.e period and adding up the "life change units" assigned
to each event. The scores reflect the amount of adaptation
demanded. The SRRS has been elaborated on by Hough, et al.
(1976) to increase the specificity of listed events and
thus, allow more consistent item integration.
Scores on the SRRS have been used to predict illness
and physiological disorders. For instance, Rahe (1975)
found that 50 per cent of individuals accruing 150-300 life
change units will report illness during the succeeding year.
Seventy per cent of those who accrue over 300 points will
report illness during the succeeding year. This demon-
strates that knowledge of stressor or stimulus conditions
does not necessarily allow prediction of psychological
or
psycho-physiological responses. A stressor is only poten-
tially capable of eliciting responses. Mason (1975A,
1974)
notes that individual differences with regard to
such fac-
tors as past history, threat appraisal, and
coping or defen-
sive styles must be considered. However,
recent studies on
5life events as precipitating factors have tended to ignore
personality traits, behavior patterns, or what can be
called predisposing factors. Certainly not everyone finds
marriage equally stressful or requiring the same amount of
adaptation. The capacity to deal with stressful life
events can be conceptually related to consensual notions
of a well-functioning person such as ego strength, psycho-
social competence, etc.
In summary, the word stress can be used to refer to
physiological reaction as well as subjective experience and
even psychosocial events. In this paper, the word stress
is used to denote the psycho-physiological response (in-
cluding both the measurable physiological reactions and the
psychological subjective experience) of an individual to
any demand or stressor. The importance of considering
stress, stressors, and predisposing factors in research is
accepted.
The stress of hospitalization . Hospitalization is an
experience considered to produce stress (Volicer, 1978).
There are studies that identify and measure actual physical
changes believed to be indicative of stress shortly before
or at the time of hospitalization. These include increased
urinary corticosteroid levels (Mason, et al., 1975), eleva-
ted urine potassium levels (Messanatte, 1970), and increased
6systolic and diastolic blood pressure (Fleischman, 1976;
Graham, 1971 )
.
The psychological response to hospitalization has also
been the subject of writing and research. Titchener (1960)
describes the internal stress state of surgery patients as
images, feelings, memories, and fantasies reflecting the
patient's interpretation of the external stressors of
diagnosis and preparation for an operation. The persis-
tence of the stress state is observable in the recovery
period, in convalescence, and perhaps long after in purely
psychological symptoms such as depression, anxiety, phobias,
or in a change of character, lifestyle, a fixed response
to stressors, in unconscious resistance to surgical treat-
ment, and continuing somatic symptoms.
The emotional condition of surgical patients has often
been measured in terms of fear and anxiety using various
procedures, usually self-report scales. The consensus is
that ps.tients do manifest anxiety and fears, yet the mean-
ing of this stress experience is not clear. Janis ( 1958) ,
for instance, found a curvilinear relationship between pre-
operative anticipatory fear and postoperative emotional
adjustment. Both high and low fear subjects had greater
difficulty than moderate fear patients. Janis has been
criticized for his methods, i.e. the use of a case study
7approach using very few subjects, tlie classification of
subjects without definite psychological or physiological
signs, and the absence of controls (Graham, 1971). Wolfer
and Davis (1970) performed a provisional test of Janis'
hypothesis as part of their research. Their data indicates
that a linear, not a curvilinear, relationship might be
operating. They suggest the need for future research to
assess and control for situational variables and the pa-
tient's coping ability. Janis appears to have assumed that
the level of anticipatory fear itself was a reflection of
coping ability.
Hospital stress has also been considered from a psy-
chosocial viewpoint. A tool similar in design to the SRRS
was developed to quantify the general psychosocial stress
due to hospitalization. It is called the Hospital Stress
Rating Scale (HSRS) (Volicer, 1974; Volicer, 1973; Volicer,
1975; Volicer, 1977). The HSRS items have been clustered
into nine stress factors including unfamiliar ity of sur-
roundings, loss of independence, separation from spouse,
financial problems, isolation from other people, lack of in-
formation, threat of severe illness, separation from family,
and problems with medication. Although the HSRS is a list
of stressors, not a direct measure of stress response,
scores on the HSRS have been related to physical and psycho-
logical measures of stress (Volicer and Volicer, in press).
8Volicer (1978) found that patients who scored higher on the
HSRS tended to report more pain, lower physical status dur-
ing hospitalization, and less improvement after discharge
than patients scoring low on the HSRS. Also, Volicer and
Burns (in press) found that surgical patients reported
higher stress than medical patients.
In summary, hospitalization is an experience that often
results in a stress reaction, both physiologically and psy-
chologically. The psychosocial stressors of the hospitali-
zation experience and the individual differences in reaction
to these stressors, or predisposing factors, have also been
addressed.
The Stress of Open Heart Surgery
The drama of heart surgery . Patients undergoing open heart
surgery are subject to high amounts of stressors and stress.
In fact, it is surrounded by "an aura of drama and crisis"
(Aiken, 1977). Previous to heart surgery, patients often
have a history of problems secondary to heart problems
(Titchener, 1960; Yuille, 1978). There may have been
months or years of insidiously increasing physical disa-
bility and other changes in their health. Some may even
become bedridden. Often there has been increasing depend-
ency on others and relinquishment of responsibilities.
9Patients may feel they are a burden to others. Presurgical
procedures, such as an angiogram, are often traumatic, as
are waiting for the results and possible surgery decision.
Once the decision for surgery has been m.ade , a whole
new process begins. One article, that of Rakoczy (1977),
is particularly impressive in describing the preoperative
period. From a qualitative study of the thoughts and feel-
ings of patients scheduled for cardiac surgery for the first
time, she observed most patients to pass through four
stages while waiting for surgery in the hospital. The first
period was labeled "confrontation" in which the patient
faces the reality of the impending si;rgery. In this period
they made statements of reason for tbe surgery, usually a
"last resort". They expressed concerns of helplessness and
fears of disability and death. Patients seemed supported in
this period by confidence in their doctors and the surgical
technology, as well as references to other successful pa-
tients .
The next period was labeled "self-reflection", in which
the patients made statements revealing an effort to justify
or explain the cause of the heart problem. Some indulged
in self-pity or grieving of the loss of control of their
health. Others specified concrete factors such as weight or
occupation as causative of their problem. In the next
10
period, "the resolution stage", patients attempted to inte-
grate the meaning of the surgery into their self-concepts.
They expressed hopes for recovery and the rebuilding of
confidence in relation to the decision for surgery. The
last phase, "the countdown phase", usually occurred the
day prior to surgery. It was a period of waiting while
time passed, sometimes unbearably slowly. Many said they
were "all talked out". More than half of the patients
passed through all the stages, although the stages were
not necessarily discrete and did overlap. Progression
through all stages was associated with fewer days hospital-
ization postoperatively.
The stress of the actual surgery . Patients often report
that they are least prepared for the period immediately
following surgery (Kennedy, 1966; Miller and Shada, 1978).
The experience of the recovery room, and the intensive care
unit with the special monitoring devices and numerous I.V.'s
is very frightening. The ICU has been thought to contribute
to psychological problems due to the sleep deprivation, sen-
sory isolation, and decreased ability to communicate (Dlin,
et al., 1968). McFadden and Giblin (1971) noted that sleep
deprivation is a definite problem that occurred for the
first six nights postoperatively. Although their study was
limited to a few patients, none were able to make up for
that deficit during the day. Difficulties in breathing
and
11
respiration, especially the use of the endotracheal tube and
respirators, sometimes lead to a feeling of choking to death
and panic. Most feel unprepared for the respiratory prob-
lems and the amount of mucus that may be present. Although
this is explained in preoperative teaching by many institu-
tions, perhaps not all p.atients can assimilate this infor-
mation preoperative ly
.
In this first one to seven days postoperatively, pa-
tients present a mixture of symptoms including pain and
discomfort, mood changes from euphoria to depression, fa-
tigue, and even psychiatric problems. Postoperative psy-
chiatric problems occur more often with open heart pa-
tients than with general surgery patients (Kimball, 1969;
Lasater and Grisanti, 1975). Heller, et al. (1970) grouped
patients into three categories: 1) clear, although anxiety
and depression may occur; 2) organic brain syndrome with
neurological symptoms upon awakening from anesthesia; and
3) postcardiotomy delerium (PCD). By far, PCD has been the
subject of most attention with estimates of occurrence
ranging as high as seventy per cent (Baxter, 1975). The
description and measures vary but in general PCD is a syn-
drome similar to classical organic confusional states with
disorientation for time and place, poor recent memory and
intellectual functioning, illusions, hallucinations, and
12
even paranoid ideation. These reactions classically occur
two to seven days postoperatively and frequently follow a
lucid period. In general, it is believed that these reac-
tions are multidetermined (Layne and Yudofsky, 1971) . The
factors involved will be addressed in the next section of
the paper, predisposing factors.
In summary
.
Hospitalization for open heart surgery is a
stressor. The hospital and surgical procedures involved
lead to dramatic stress reactions both physiologically and
psychologically, such as preoperative fears and grieving,
postoperative breathing difficulties in the ICU, and pos-
sible psychiatric complications. In the next section, the
role of predisposing factors will be discussed in relation
to stress reactions and general recovery from surgery.
Predisposing Factors to Stress Reactions
In Open Heart Surgery Patients
Postsurgical recovery . A good postsurgical recovery for
open heart surgery would ultimately be defined as a suc-
cessful surgery with the patient fully restored to health.
In most studies, it is operationally defined in more speci-
fic ways such as the numb<^r of days of hospitalization be-
fore discharge and/or the absence of pain and psychiatric
problems. Thus, postoperative recovery refers to the occur-
13
rence and severity of stress reactions or indicators of
stress such as morbidity or mortality.
Rakoczy (1977) defined good outcome as a shorter post-
operative hospitalization, eight to fifteen days. She noted
that age, sex, duration of symptoms, educational and econo-
mic status were unrelated to outcom.e for open heart surgery
patie^nts. Heinrichs (1969 ) found age, sex, and preoperative
cardiac disability were unrelated to mortality postopera-
tively. Brown, et al. (1978) noted males to have an earlier
hospital discharge and to engage in earlier self-care. Sex
was unrelated to transfer from the ICU and the use of pain
medications and tranquilizers. However, increasing age was
related to increased use of m.edications and tranquilizers.
Predicting general outcome from psychological varia-
bles has also been only sparsely studied. Rakoczy (1977)
noted that good preoperative coping, defined as progression
through all of her preoperative psychological stages, and
the presence of good fam.ily and doctor-patient relationships
were related to a good outcome, or shorter hospital stay.
Kimball (1969) noted that successful preoperative coping,
moderate anxiety, absence of depression, and a strong future
orientation were related to fewer complications, decreased
mortality and morbidity, and an increased level of function-
ing after discharge. Heinrichs (1969) noted that anxiety
14
and depression are expected; it is the efficiency of coping
that is important. She observed that males who were agi-
tated and anxious and females who were emotionally over-
controlled (i.e. denying psychological aspects of illness
and expressing increased physical complaints) were more
vulnerable to stress and suffered higher mortality rates
postoperatively.
These few studies, with differing variables studied in
relation to different outcome criteria, offer little in the
way of conclusion as to what predicts a good recovery. Hov;-
ever, one postsurgical reaction, PCD, has been the subject
of more frequent study. Studies to date indicate that PCD
is probably due to an interaction of factors, seme physio-
logical and some psychological, but much research is still
needed to delineate these factors and how they interact
(Elsberry, 1972 ). Elsberry (1972), in a reviev; of the
literature, noted that physiological variables such as
m.icroembolic phenomena, cerebral ischemia, hypothermia, and
hormonal substances have been strongly im.plicated as being
related to the incidence of PCD. However, findings con-
cerning psychological variables are less consistent. In
general, the most consistent variables related to PCD are
the severity of physical illness, degree of surgical stress,
increased age, and the presence of brain damage. Morse and
15
Litin (1969) feel that age may be a factor in relation to
increased chances of atherosclerosis and cerebral ischemia.
Sex differences, although reported by some researchers as
related to PCD incidence, have more often not been related
to PCD. The sensory deprivation of intensive care has been
implicated but is still in need of better evaluation. Pre-
operative personality was also generally (although very in-
consistently) found to be not predictive. Elsberry (1972)
noted in his review that comparison of different studies is
difficult at best as the definitions of psychological stress
or PCD varied between studies. Also as operative procedures
have been developed and changed over many years, their im-
pact on these studies has not been controlled.
In summary, postoperative recovery has been operation-
ally defined as the occurrence and severity of different
stress reactions or indicators of stress reactions such as
pain, PCD, morbidity, and mortality. Studies attempting to
isolate predisposing factors that would predict a successful
recovery do not offer a clear picture. Differing predis-
posing variables studied in relation to differing outcome
variables make conclusions difficult from relatively few
studies. An exception to this is the study of PCD. Here
a greater number of studies has allowed some consistency of
findings. Yet, even here, varying definitions of PCD and
16
Other differences between studies make comparison difficult
at best.
Reducing the Stress of Hospitalization
and (Cardiac) Surgery
The recognition that hospitalization for surgery is
stressful and related to recovery has stimulated research
into methods of stress reduction. This review will include
studies of stress reduction with general surgical popula-
tions as well as with cardiac patients as there are only a
few studies of stress reduction for cardiac patients. Also,




Preoperative teaching (the subject
of the majority of all the studies) has been generally suc-
cessful in reducing stress for surgery patients (Dumas,
1963 ; Egbert, et al . , 1964 ; Healy, 1968; Lindeman, 1972 ;
Mezzanatte, 1970; and Marshall, 1978). The usual focus of
preoperative instruction is to supply the patient with de-
tailed information about the hospital and surgical proced-
ures along with psychological reassurance. There are few
objective evaluations of the effectiveness of preoperative
teaching with cardiac patients. Miller and Shada (1978)
demonstrated that cardiac patients do desire information.
17
Kinney (1977) found that cardiac patients, regardless of
coping style, responded to preoperative teaching with de-
creased anxiety postoperatively. Still, strong relation-
ships between condition and recovery for cardiac patients
is missing. Although the results of all studies generally
support the use of preoperative teaching even with cardiac
patients, it is not beyond question as being the only or
best technique for these patients.
Often deep breathing and bed exercises are also in-
cluded with, or as part of, preoperative teaching. These
instructions are often directly related to postoperative
recovery. For example, deep breathing is considered impor-
tant as it helps prevent postoperative complications.
Restricted breathing is associated with pain, fear, and
anxiety (Lindeman, 1972). Physical exercise and activity
is associated with early ambulation and faster healing of
wounds as well as decreased pain and faster normalization of
pulse and respiration (Healy, 1968). With respect to car-
diac patients specifically, breathing exercises have been
demonstrated to reduce incidence of pulmonary complications
and the necessity for percutaneous catheters in high risk
patients (Vraciu and Vraciu, 1977)
.
Hypnosis. The use of hypnosis has also been studied as
a method of stress reduction. Kolouch (1962 and 1964),
18
a general surgeon, found hypnosis to be of benefit both sub-
jectively and objectively to over 250 patients. They were
remarkably confident in their ability to get well and often
had reduced needs for postoperative pain medications, as
well as shorter hospital convalescent periods. He points
out that the surgical patient is in a very suggestible frame
of mind as was noted by Weiss and English (1957). Kolouch
noted that suggestion at the waking level, during sleep, or
in hypnosis, can create fear or confidence which seems to
affect the adaptive capabilities of the surgical patient.
Confident hope speeds recovery. Doberneck, et al. (1959),
who also had positive results using hypnosis with general
surgical patients, noted that the spirit of cooperation
developed by the use of hypnosis allowed the surgery to be
accomplished in an aura of cheerfulness rather than resig-
nation.
Bonilla, et al. (1961) reported using hypnosis with
many varying types of general surgery patients both pre-
and postoperatively. They found their techniques to de-
crease postoperative pain, to decrease fears and anxieties,
to stimulate appetite, to control nausea and vomiting, and
to promote rest and sleep. They noted that an experienced
and specifically trained hypnotist was unnecessary.
19
There are only two studies of the use of hypnosis with
cardiac patients. Manner (1959) used hypnosis with eight
patients undergoing heart surgery. He found that the reas-
surance which can be induced by hypnosis reduced pain,
fears, anxiety, and tension.
The second study of the use of hypnosis with heart pa-
tients is of special interest because it employed self-
hypnosis. Gruen (1972) used Jacobson's (1929) progressive
relaxation and auto-suggestion for three weeks prior to his
own heart surgery. He was observed to recovery quickly with
less than average use of pain medications. Also, he had a
sense of well-being and optimism about the future. He felt
three factors were involved in this success: 1) a state of
relaxation or readiness to incorporate new ideas. Anxiety
or tension is felt to interfere and be associated with fear-
ful cognitions; 2) the cognitive input or belief that the
procedure will work; and 3) the phrasing of suggestions as
positive statements with immediate and long-range reinforce-
ment value. For instance, "I will not feel pain," rein-
forces the notion that there is pain whereas, "I will feel
comfortable," carries immediate reward in the pleasant image
and long-range anticipation of good feelings. The advantage
of using self-hypnosis is obvious in that it reduces the
amount of professional time involved.
20
In keeping with the idea of self-hypnosis, Field (1974)
designed an intervention that was even easier and less ex-
pensive to use. He had orthopedic surgery patients listen
to a "hypnotic" relaxation tape one time on the day before
surgery. The tape included suggestions not only for relax-
ation, but for freedom from pain during and after the opera-
tion, quick recovery, and confidence. The treatment group
did not significantly vary from the control group on the
surgeons' ratings of degree of nervousness on the day of
the operation, or on the ratings of speed of recovery. How-
ever, a relationship was found between ratings of depth of
relaxation and two surgical ratings, i.e. those patients who
appeared to relax deeper during the tape did better. Also,
the verbal reports of the treatment group were very positive
about the tape, referring to improved relaxation and greater
confidence in ability to cope with stress. It is not pos-
sible to reliably account for the individual differences in
treatment response in this study, but, overall, the results
suggest further investigation into the use of tape recorded
relaxation procedures and the use of suggestion. More fre-
quent use, both pre- and postoperatively, of this type of
intervention is warranted.
In summary, the use of hypnosis has been studied and
the results are generally favorable in reducing the stress
of surgery, (including heart surgery) and improving post-
21
operative recovery. The major problem with this type of in-
tervention probably accounts for its lack of use, i.e. few
hospital personnel are adequately trained to use hypnosis.
Also, it is time consuming and possibly not cost efficient.
The idea of using self-hypnosis, i.e. a combination of re-
laxation and suggestion, on prerecorded tapes offers a
solution to these problems. This idea is in need of further
experimental investigation to substantiate its value.
Relaxation . Relaxation itself also has been the subject
of investigation. In fact, there are three studies of tlie
use of systematic or progressive relaxation with open heart
surgery patients. Aiken and Heinrichs (1971) taught sys-
tematic relaxation, the muscle tension-release style pro-
gressive relaxation of Wolpe and Lazarus (1968), to a group
of fifteen open heart surgery patients. The patients were
instructed that this procedure would help them with such
things as pain control, etc. They listened to a tape four
times per day for an average of three and one-half days
prior to surgery. Also, a nurse specialist spent fifteen
minutes to one hour per day talking with the patients about
their fears and concern. This constitutes a psychothera-
peutic type of intervention. Neither the suggestion of pos-
itive expectancies nor the nurse visits (as described in the
research articles) were controlled for, thus the results are
difficult to attribute to the relaxation alone. The results
22
revealed the treatment group to have less postoperative
psychiatric complications and a significant reduction in
several factors judged to indicate surgical stress, includ-
ing the degree of hypothermia, the amount of time on cardio-
pulmonary bypass, anesthesia time, and total units of blood
received. Mortality was, however, not reduced.
Pearson (1976) also had patients listen to progressive
relaxation (Jacobson, 1929) tapes three times per day, every
other day, the week before surgery. His only significant
finding on many dependent variables was a reduction in the
use of Valium postoperatively. The exact nature of his pro-
cedures is not reported in the article referred to, and
hence, the nature of the patient visits (psychotherapy) and
the suggestions made about the intervention are unknown.
Bafford (1977) also studied the use of progressive
relaxation (Jacobson, 1929) to reduce postsurgical stress
in open heart surgery patients. Patients practiced with
staff twice daily, both pre- and postoperatively, and also
were asked to listen to a taped exercise twice daily. In
this study, visits to the patient were controlled as a
source of variance. Expectations that may have been sugges-
ted were not addressed in this research. The treatment
group did tend (not to a statistically significant degree,
however) , to report less pain, use less medications, and
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report less mental disturbance postoperatively. Another
feature of this study was to classify subjects as "repres-
sors" or "sensitizers" (Byrne, 1961), according to coping
style. Repressors tend to avoid anxiety-provoking stimuli,
whereas sensitizers tend to approach such stimuli in an
effort to control it. Again, no significant differences
were found between the groups. However, trends were noted
towards less mental disturbance and lower interpersonal
hostility ratings by nurses in repressors.
In summary, relaxation, as a stress reduction inter-
vention for open heart or other surgery, is generally indi-
cated to be a successful or potentially successful tech-
nique. Differences in procedures (such as the number and
type of patient visits by staff and the expectations sug-
gested) and population (Pearson used Veterans Administration
Hospital subjects while Aiken and Heinrichs used university
hospital subjects) make these studies unable to be compared.
This author notes that other types of relaxation procedures
other than progressive relaxation might be explored or com-
pared. Also, the suggestion of positive expectancies must
be controlled and evaluated. Comments from these authors
are also promising enough to warrant further study. For
instance, patients were able to participate despite dyspnea
and general fatigue. Nursing staff also seemed to welcome




The last type of intervention to be
discussed is instruction in a specific cognitive-behavioral
coping strategy. Langer, Janis, and Wolfer (1975) instruc-
ted a group of general surgery patients (for which prognosis
was generally favorable) in reappraisal of anxiety-provoking
events, calming self-talk, and cognitive control through
selective attention. Specifically, they were instructed to
turn their attention away from the negative aspects of ex-
perience and focus on the positive aspects when tliey started
to feel upset. This intervention was compared with prep-
aratory information, the coping strategy plus preparatory
information, and a no treatment group. The coping strategy
was found to reduce both presurgical stress ratings (by
nurses) and postsurgical use of analgesics and sedatives.
The preparatory information only had an effect in interac-
tion with the coping strategy on the postoperative use of
medications. There were no data reported on the patient's
subjective evaluation of their postoperative experience.
The major difficulty with this procedure is the need for
costly professional time and expertise. It is noteworthy
that the coping strategies described in this study are simi-
lar, if not identical, to the types of suggestions frequent-




Preoperative instruction, hypnosis, relaxation
exercises, and cognitive-behavioral strategies have all
been explored and found to have at least some degree of
effectiveness in reducing the stress of surgery and con-
tributing to a better recovery. By far, preoperative in-
struction has been the most researched, and it is the only
technique widely and consistently used. This warrants
further research into these and other techniques of stress
reduction for cardiac and general surgery. By far, the
most promising areas suggested by the review of the liter-
ature appear to be the use of tape recorded relaxation and
suggestion of positive expectancies. The suggestion of
positive expectancies is defined here to include the basic
elements of cognitive-behavioral coping strategies.
CHAPTER II
FORMULATION OF THE PROBLEM
The Problem of Stress and Cardiac Surgery
The problem
.
The preceding review of the literature docu-
mented in detail that stress is a fundamental concept in
medicine and psychology. It is a concept that has been
well applied toward an understanding that hospitalization
for cardiac surgery is a stressor that results in physio-
logical and psychological stress reactions. Cardiac pa-
tients, often suffering from failing health, react with
feelings of fear and helplessness when faced with surgery.
They may grieve their lost health and try to justify their
decision while anxiously awaiting surgery. Surgery itself
is a massive physical assault on the body that will take
some time to heal. Following surgery, the patient must
suffer through the difficulties in breathing and other
frightening aspects of intensive care with its numerous
monitoring devices and I.V.'s. The postoperative period is
filled with discomfort and possible psychological problems
from depression to postcardiotomy delerium. Thus, the
stress of hospitalization for cardiac surgery can be des-
cribed as nothing less than dramatic and possibly over-




The previous research suggests several impor-
tant guidelines to be followed in future research. Impor-
tant guidelines include a method that is cost efficient in
terms of expense and time. The less professional time that
is involved, especially that of non-medical personnel, the
more likely a new method is to be utilized. For example,
it is unlikely that a method that required the expensive
use of psychiatric or psychological personnel would be
utilized. One reason preoperative instruction has been
successful is that it can be presented on audio and/or
visual recordings, by written materials, and by nursing
personnel
,
A second guideline is that the method be easily used
and accepted by the patients. Thus, the intervention must
be relevant to the crisis event and easy to learn. A third
guideline is to develop methods that incorporate the psy-
chologically sound philosophy of nursing which states that
a patient must face hospitalization as a responsible person
whose rapid recovery depends largely on his own active par-
ticipation (Healy, 1968). Methods which include the patient
as an active participant reinforce and strengthen feelings
of self-independence and internal control. That is, even
though the patient may not have control of many hospital
events, he still has control over his reactions to these
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events and his environment. in summary, future research
should develop and evaluate methods of stress reduction that
are easy to use by both patients and existing nursing staff,
relevant to the crisis situation, and designed to actively
involve the patient in his own recovery. Given these guide-
lines, what methods of stress reduction should be researched
and developed?
Areas of future research . There are two elements or methods
of stress reduction that are strongly suggested as worthy of
study by the prior research on stress reduction for surgery.
These are the use of relaxation and the suggestion of posi-
tive expectancies. Relaxation is indicated by the studies
of systematic or progressive relaxation by Aiken and
Heinrichs (1971), Pearson (1976), and Bafford (1971). All
three studies demonstrated enough success to warrant further
evaluation. Relaxation is also a prominent feature of hyp-
nosis, which has been shown to be an effective method of
stress reduction (Marshall, 1978)
.
The second area suggested for future study is the sug-
gestion of positive expectancies. The success of studies
that use hypnotic suggestion implicates that this variable
may be of crucial importance. Yet, this variable is also
uncontrolled for (or taken for granted) in their studies.
For instance, in Aiken and Heinrichs' (1971) study of the
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use of systematic desensit ization for open heart surgery,
each patient and his family, if possible, were given an
explanation of the importance of relaxation and how it would
lead to reduced stress and reduced pain in the postoperative
period. The suggestion of positive expectancies may be a
factor in preoperative instruction as well. Preoperative
teaching does not supply factual information free of sug-
gestion. It is implied or suggested that listening to the
information and following the breathing exercises will help
patients feel better and recover. Finally, it is noted that
the suggestions of positive expectancies may offer coping
strategies to patients.
The value of relaxation and positive expectancies in
reducing stress, both psychological and physiological, is
probably best exemplified today in the field of self-
regulation, which includes the study of biofeedback, relax-
ation exercises, meditation, autogenics, self-hypnosis, and
cognitive-behavioral strategies. The field of self-
regulation has focused on stress and its relation to di-
sease. Self-regulatory techniques have been used to manage,
reduce, and even eliminate the symptoms of such diseases as
hypertension, arteriosclerosis, migraine, cancer, arthritis,
and respiratory disease (Pelletier, 1977). The question of
study in this field is not whether self-regulc tion is pos-
sible, rather, how it is possible. The research most
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strongly supports the following variables as most important
in learning and/or achieving self-regulation: a) a state of
low arousal which is usually accomplished by methods that
involve sensory restrictions, e.g. relaxation procedures;
b) the manipulation of beliefs to make self-regulation
credible, e.g. the referral to scientific research, instru-
ments, graphs, etc., by a credible source such as a doctor;
and c) the positive expectation that self-regulation will
occur (Wichram, 1979). The last two clearly overlap and
may even be combined.
In summary, relaxation and the suggestion of positive
expectancies are seen as two factors to be developed and
researched in reducing the stress of open heart surgery.
This is supported not only by prior research in surgical
stress reduction, but also by the findings in the field of
self-regulation whose primary focus has been stress reduc-
tion in general. The guidelines of ease of use, relevance,
and patient participation should be kept in mind when devel-
oping a method based on these techniques to encourage later
use of techniques found effective.
Purpose of the Study
The purpose of this study was to develop and clinically
evaluate a method of stress reduction for open heart sur-
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gery that employed the techniques of relaxation and the sug-
gestion of positive expectancies. The key elements of this
statement are here defined to help clarify the focus of this
study. Open heart surgery patients refers to persons under-
going either a cardiac bypass, valve repair- replacement
,
aneurectomy, or some combination of these surgeries at the
University of Arizona Health Sciences Center Hospital.
Stress refers to the psychological and physical reactions of
these patients to the experience of hospitalization and sur-
gery as measured by self-ratings of subjective experience
and objective postoperative recovery indicators. Relaxation
refers to a subjective state of lowered arousal, i.e. lov/-
ered physical and mental tension. Expectancies refers to
the thoughts and/or beliefs by the patient, in this case,
about his surgery and its outcome.
Specifically, the goals of this study are: 1) to de-
velop an easy to use method of stress reduction for open
heart surgery patients employing the techniques of relaxa-
tion and the suggestion of positive expectancies; 2) to
evaluate the effectiveness of this method in reducing stress
in a research project of experimental design.
The results of this study will hopefully offer an addi-
tional method of stress reduction for open heart surgery pa-
tients that will be easily employed. Reduced stress means a
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better recovery and a healthier patient. The results should
also contribute to the current body of knowledge about the
techniques of relaxation and positive expectancies for
stress reduction in a clinical setting. Finally, this re-
search should stimulate further study into the problem, and





This chapter describes the methodology of an
experimental study of a treatment aimed at reducing the
stress of hospitalization for open heart surgery. Separate
sections present the treatment intervention, setting and
subject selection, procedures and data collection, choice
of measurement of the dependent variables, problem state-
ment, hypotheses, data analysis, the control of extraneous
variables, and assumptions and limitations of the design.
The treatment intervention . The first goal of this study
was to develop an easy to use method of stress reduction
that was relevant to the crisis situation and designed to
actually involve the patient in his own recovery. Audio
taped cassettes of relaxation instructions and suggestions
of positive expectancies met these criteria.
As noted in the review of the literature, previous
studies had employed either progressive relaxation or hyp-
notic suggestions. This author, in teaching self-relaxation
and self-regulation procedures to over a hundred patients,
has found repeatedly that progressive relaxation (muscle
tension-release style) was not consistently rated as the
most effective or easy to learn in comparison with other
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procedures. It was also seen as advisable to avoid any re-
laxation exercise that sounded "too hypnotic" e.g. counting
backwards, or the use of such words as "deeper and deeper"
or "trance", etc. However, there were several different
types of relaxation exercises from which to choose (Benson,
1975; Brown, 1977). Also, the study of hypnosis was now
sophisticated enough to offer guidelines for making simple
relaxation procedures even more effective (Bandler and
Grinder, 1975). For instance, a simple fifteen to twenty
minute method of inducing rapid analgesia for dentistry
had been developed and shown to be effective with 99 out
of 100 patients (Barber, 1977). The method incorporated
suggestions for deep relaxation in normal conversation.
The relaxation exercise used and tested in an informal
pilot study consisted of conversational style instructions
given in a permissive manner. It was an exercise developed,
tested, and used by this author over the last two years to
introduce people to the art of relaxation. It had been em-
ployed successfully with psychiatric, medical, and normal
populations. It started out by eliciting the subject's
cooperation and setting some expectations of relaxation.
It consisted of instruction in awareness and breathing, the
release of body tensions, and the use of visualization of an
ideal relaxation state. Of course, there were suggestions
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of relaxation, comfort, and lowered arousal throughout the
exercise. The relaxation process was described as a natural
process. Integrated into this relaxation exercise were
suggestions of positive expectancies about their surgery and
recovery. It suggested that the hospital was a safe and
interesting place with skilled and experienced staff to care
for them. It stated that the operation had a positive pur-
pose and that they could expect to benefit from it. Al-
though they could expect some symptoms or discomfort after
the operation, in general they could expect that they would
be comfortable and recover quickly. Positive suggestions
for sleep, self-assistance, movement, strength, energy,
comfort, mental clarity, and interest in their surroundings
were included. They were asked to think positively about
their goals for the future after surgery.
This tape was received well in the pilot study, however
strong suggestions were made by the pilot subjects for revi-
sions. The suggestions included pleasant music in the back-
ground, a female voice, and the use of more than one tape.
The suggestions for music had more than face validity as
music of specific form and rhythm had been demonstrated to
induce a relaxed state in the body (Ostrander and Schroeder
,
1979). The music chosen for this study was ordered from the
Superlearning Corporation, Suite 40, 17 Park Avenue, New
York, New York, 10016. It consisted of four selections of
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classical music, each with a slow, restful tempo averaging
two to four minutes in length. Since all subjects were
male, the use of a female voice was suggested to be more
culturally acceptable for the purposes of soothing and com-
forting. Also, some males appeared to be threatened by an
"intimate" male voice giving suggestions for relaxation.
Dr. Gloria Bernat, a psychologist specializing in hypnosis
and relaxation training, was the person selected to record
the tapes. Finally, using more than one tape offered a
chance to increase the placebo effect, as well as adding
specificity and variety to the program. An introductory
tape contained a brief statement from the participating
surgeon to offer a rationale, to give importance and valid-
ity to the program, and to increase patient motivation
(see Appendix A)
. This tape continued with instruction in
relaxation and suggestions of positive expectancies about
the surgery and recovery. A second tape was designed for
the intensive care unit, with instruction in relaxation and
suggestions related specifically to the intensive care ex-
perience, i.e. breathing and coughing, dealing with pain,
etc. Finally, a third tape was designed for the postopera-
tive ward experience. All the relaxation exercises were
very similar to the exercise described for the pilot study
to increase the practice effect. Transcripts of all the
taped instructions appear in Appendix A.
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The control group listened to a tape with just the
music. The surgeon also introduced this tape in the same
manner as the treatment tape. This procedure controlled
for the placebo effect in determining the effectiveness of
the relaxation exercise and suggestions of positive expec-
tancies.
Settings and subjects
. The settings for the study were the
University of Arizona Health Sciences Center, a medical
school teaching hospital serving the City of Tucson and
surrounding areas, and the Tucson Veterans Administration
(V.A.) Hospital. The study was approved by the research
review boards of both hospitals. Patients from the V.A.
Hospital were admitted to the University Hospital one to
two days prior to surgery. All surgery was performed at
the University Hospital. Veterans Administration Hospital
patients v;ere usually transferred back to the V.A. Hospital
two to three days after surgery. Forty or more patients
scheduled for open heart surgery, either coronary arterial
bypass, valve replacement, aneurectomy, or a combination of
these were selected for the study.
Patients scheduled for this surgery at the University
Hospital were typically males, forty to seventy years of
age. Almost all had had prior hospitalizations and many had
other health problems, e.g. chronic pulmonary health prob-
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lems. Only male patients were accepted as subjects. Pa-
tients were not accepted into the study if they possessed
one of the following characteristics that might have pos-
sibly interfered with the interventions or influenced the
results: a) patient was not fluent in the English language;
or b) patient was a mental health worker, e.g. psychologist,
psychiatrist, etc. Also, accepted patients were eliminated
if their surgery or their recovery was atypical (e.g.
unusual complications, additional operations, etc.), or if
they received psychiatric consultation during the period
of hospitalization that concerned this study.
Procedures of data collection . Patients were identified by
the cooperating surgeons and their staff. Hospital charts
were used to determine if the patients met the selection
criteria. Patients were assigned to the control group in
one time period and then to the treatment group in a separ-
ate time period to avoid having subjects in different groups
sharing a room. The pilot data revealed subjects to average
six days postoperative recovery (not counting the day of
surgery and the day of discharge) for University Hospital pa-
tients and ten days postoperative recovery for V.A. Hospital
patients. To assure uniform conditions of data comparison,
and for simplicity and efficiency of data analysis, the
first five days of the postoperative time period were used
to collect data on all of the subjects.
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Subjects were contacted individually in their hospital
rooms the day before surgery by this author. They were told
that a special study of the experience of open heart sur-
gery was being conducted, and if they wished to participate,
their written consent was obtained after explaining what was
expected of them (see Appendix B) . Participating subjects
were interviewed briefly (about fifteen minutes) to obtain
some initial data. Experimental patients were verbally pre-
sented with a prepared statement about the program similar
to the surgeon's statement on the first tape. They were
told of the series of tapes and instructed to listen to the
appropriate tape twice daily starting the day prior to sur-
gery and continuing the day after surgery for five days.
They were asked to listen once during the day between 9:00
A.M. and 4:00 P.M. and again in the evening at bedtime, even
as they went to sleep, if they v/ished. Each experimental
subject was given a battery operated tape recorder with ear-
phones. Nursing staff was notified of a patient's partici-
pation and patients were told they could ask for the nursing
staff's assistance if needed. Nursing staff was given a
brief explanation of the project during staff meetings and a
notice was issued to reach nurses who may have missed the
staff meetings (see Appendix C) . Relaxation ratings were
entered on a chart attached to the tape players. In the
intensive care unit, participating patients were identified
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by a notice posted along with other medical orders for each
patient. Relaxation ratings were entered on this notice by
nursing staff while the patient was in the intensive care
unit. The relaxation charts are displayed in Appendix D.
Patients could refuse to participate and/or terminate the
project at any time. The procedure for the control group
was identical except the tape with just music was used.
Each evening between 5:00 and 7:00 P.M. this researcher
or a research assistant recorded some brief self-ratings,
starting the day after surgery. Objective indices of re-
covery were obtained from the charts. Each patient's com-
pleted chart was reviewed to validate the surgical proced-
ure and any postoperative complications. Qualitative data
were collected informally throughout the study and formally
on the fifth postoperative day in a brief patient interview.
Choice of measurement of the dependent variables . It was
seen as desirable to use multiple outcome measures. Using
more than one operational definition of stress in this study
helped to strengthen the relationship between concept
(stress) and measure (the dependent variables). The mea-
surement of the stress of hospitalization for open heart
surgery consisted of self-ratings of subjectively exper-
ienced stress and objective measures of postoperative re-
covery. However, due to the limited sample size, too many
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measures would have made it difficult to achieve statistical
significance on any one measure. Also, it was probable with
multiple measures that they may have been highly correlated
with each other and hence, may have been essentially mea-
suring the same thing. This problem was handled by both the
data analysis procedures (to be presented later) and by
careful selection of measures. A pilot study was used to
evaluate several possible measures which showed promise in
demonstrating the treatment effect.
The first measure of subjectively experienced stress
evaluated in the pilot study was a measure of state anxiety,
half of the State-Trait Anxiety Inventory (STAI Form X-1)
(Speilberger
,
1970), (see Appendix E) . State anxiety had
been conceptualized for this test as a transitory emotional
state or condition of the human organism characterized by
subjective, consciously perceived feelings of tension and
apprehension, and heightened autonomic nervous system
activity. This twenty item questionnaire took less than
five minutes to administer. Its reliability and validity
had been previously documented (Speilberger, et al. , 1973).
Since anxiety states are transitory, alpha coefficients
offer a more meaningful index of internal consistency than
test-retest correlations. In this respect, reliability
coefficients ranged from .82 to .92 for the STAI Form X-1.
There were several studies reported to document the validity
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of the STAI Form X-1 in differentiating conditions charac-
terized by different degrees of stress. Alpha reliability
coefficients for one study of four different conditions of
stress ranged from .83 to .94.
The STAI Form X-1 had also been used successfully to
study pre- and postoperative anxiety levels (Auerbach,
1973). It had also been demonstrated to be sensitive to
the effects of relaxation exercises (Johnson and
Speilberger, 1968) . The range of scores for this test
was twenty to eighty points, the lower score representing
less state anxiety. In the pilot study, the treatment group
average score on postoperative days was fourteen points less
than the average of the control group. Since this was one
of the largest differences of the various measures, the mea-
sure was retained for the formal study.
A second measure of subjective stress in the pilot
study was daily postoperative (starting on the day after
surgery) ratings of perceived pain. A pain thermometer was
used on which patients rated their experience of pain on a
"0" to "100" scale as described by Johnson, et al . (1970)
(see Appendix F) . Pain ratings had been shown to be related
to postoperative recovery, anxiety, and fear (Wolfer and
Davis, 1970; Johnson, et al., 1970). This measure also dem-
onstrated a large treatment effect in the pilot study. The
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treatment group averaged 15.9 points less pain than the con-
trol group. Thus, it also was retained for use in the for-
mal study.
The third set of measures evaluated in the pilot study
was self-ratings on several areas of postoperative recovery.
Postoperative recovery measures in the form of self-ratings
of several areas of physical condition had been researched
and suggested to reflect a combination of psychological and
physiological effects (Volicer, 1978). Their ease of admin-
istration and scoring also made them desirable. Wolfer and
Davis (1970) devised a Recovery Inventory that allowed pa-
tients to rate themselves on nine different categories such
as sleep and appetite. The scores were shown to be sensi-
tive to daily changes for general surgical patients. Based
on this research, the review of the literature on open heart
surgery, and conversations with the University of Arizona
Hospital staff, a recovery inventory was devised for pa-
tients to rate themselves on sleep, appetite, strength and
energy, comfort, mental clarity, self-care, movement, and
interest in surroundings. Each category rated zero to five,
produced a mean average score and all categories were added
together to produce a total sum average score. Daily rat-
ings started the day after surgery. Six of the eight cate-
gories showed better ratings for the treatment group, all
but mental clarity and appetite. The individual ratings
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that demonstrated the treatment effect the best were in-
terest in surroundings, comfort, and self-assistance.
In the final study, only measures of interest in sur-
roundings, self-care, sleep, and strength and energy were
retained. Comfort was eliminated as it overlaped with the
pain thermometer. Movement was found to be ambiguous for
patients in meaning. The ratings were also changed to the
0-100 scaling of the pain therm.ometer as this v/as found to
be easy for patients to use (see Appendix F) . Also, having
all measures use the same scale added consistency.
Another postoperative recovery index evaluated in the
pilot study was self-ratings of mental disturbance.
Elsberry (1972) recommended that an accurate and consistent
quantitative measure of psychiatric disturbance be derived
to allow inter-research comparisons. In this light,
Bafford's (197 7) system was found to be quite appropriate.
From a content analysis of comments of heart patients after
surgery, he constructed an ordinal scale of the severity of
mental disturbance: 0, none; 1, dreams or mixed up from
the medications; 2, memory loss or confusions; and 3, frank
disorientation and/or hallucinations. The more serious com-
plaint in multiple complaints was recorded, and the number
of days that a "3" rating appeared was recorded and charted.
This format was administered in a self-report form on a
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daily basis postoperatively starting the day after surgery.
The number 1 rating was changed to read "thinking impaired
by medications". This measure was found to be ineffective
in differentiating treatment from control conditions in the
pilot study and was not retained in the final study.
Objective postoperative recovery measures or indicators
were also used as a source of data. The following were
shown to have a high enough base rate and sufficient var-
iance to qualify as criteria of the patient's welfare for
general surgery patients (Wolfer and Davis, 1970): the
number of analgesics, the number of sedatives, the number
of days in the hospital, the number of elevated temperatures
(100 degrees farenheit [38 degrees centigrade] and above)
,
the number of times out of bed, nausea, vomiting, and the
day a catheter was removed. Measures wA th too low a base
rate and variance were the number of anti-emetics, the num-
ber of times catheterized , and wound and/or respiratory com-
plications. These variables were quantified by simply
counting, where appropriate, or scoring the presence or ab-
sence of a condition as "1" or "0". This type of index was
seen as appropriate for open heart surgery patients as well.
The following indices were explored in the pilot study: the
number of analgesics, the number of sedatives, the number of
days of postoperative hospitalization, the number of eleva-
ted temperatures, the number of times out of bed, the number
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of days catheterized after surgery. Due to problems in ob-
taining patient records, much of this data was not available
for evaluation in the pilot study at the time of writing
this proposal. However, it was noted that the number of
times out of bed was not charted accurately enough to be of
use and that the number of days catheterized after surgery
was insignificant. The other measures were retained for the
formal study and scored in the following ways. Analgesics
were scored in equivalents of milligrams of morphine from
conversion tables found in The Pharmacological Basis of
Therapeutics (Goodman and Gilman, 1975) . The number of sed-
atives was simply counted for each day due to difficulty in
converting different types of muscle relaxants, tranquili-
zers, and sleeping pills to equivalent measures. Tempera-
ture was noted by recording if the patient had any incidence
of temperature elevated above 38 °C on a given day. This
method was chosen because the number of times a temperature
was taken and recorded on a given day varied from patient to
patient, hospital to hospital, and ward to ward. Postopera-
tive days were scored as less than nine or greater than ten
days. This procedure was used to avoid distortions in group
means due to patients who had extended hospital stays for
whatever reasons.
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A final group of outcome measures included the pa-
tient's subjective response to the interventions. The num-
ber of times a patient listened to the tapes was simply
counted and recorded. Next his 0-100 ratings of relaxation
(as described in the procedures section) were averaged. If
a patient fell asleep, a score of eighty-five was recorded.
Finally, the patient's overall subjective comments about
the project were rated as positive, neutral, or negative.
Data from these three variables were compared across groups.
Obviously the subjective remarks supplied a wealth of quali-
tative data. These three variables also served as manipu-
lation checks, that is, to confirm that the patient really
received the treatment.
There were still too many dependent measures for effec-
tive statistical testing. To solve this problem, the formal
research followed an experimental design that allowed both
testing of hypotheses and generation of hypotheses. The
STAI scores and the pain thermometer scores were used for
hypotheses testing. All of the data, however, was subject
to statistical procedures (to be described later) that
allowed both assessment of measurem.ent redundancy and the
generation of hypotheses.
Problem statement. The problem statement guiding this re-
search was: What was the effect of music, relaxation
48
instructions, and the suggestion of positive expectancies
(treatment) as compared to music alone on the subjectively
experienced anxiety and pain (dependent variables) in the
recovery period for patients who had open heart surgery (as
previously defined)?
Hypotheses
. It was hypothesized that the treatment group,
in comparison with the control group, would:
1. Report lower daily levels of anxiety as measured
by the STAI Form X-1.
2. Report lower levels of daily pain as measured by
the pain thermometer.
It was also hypothesized that the daily ratings of the
treatment group, in comparison with the control group,
would:
3. Improve at a faster rate as measured by the STAI
Form X-1.
4. Improve at a faster rate as measured by the pain
thermometer.
Thus, subjects in the treatment condition were pre-
dicted to demonstrate less stress than the control group in
terms of their average scores on the STAI and pain thermom-
eter; and subjects in the treatment group were also predic-
ted to improve more quickly, that is, their daily ratings
would improve at a faster rate than the control subjects.
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The problem of control of extraneous variables
. There were
many extraneous sources of variance in this particular
study. Control of these variables presented a special prob-
lem. Kerlinger (1973, 1979) listed four approaches to the
control of extraneous sources of variance: elimination,
randomization, matching, and the use of independent varia-
bles, therefore elimination and group matching were em-
ployed. Also various procedural checks were used.
The control of extraneous variables started by consid-
ering patient characteristics that might influence the de-
pendent variable measurements. Age was indicated in pre-
vious studies to be related to postoperative recovery var-
iables such as the use of pain medication and the influence
of psychiatric delerium. Sex had been previously related to
the length of hospital stay. In general, however, the re-
view of the literature showed vastly inconsistent results
and conclusions concerning the relation of sex and recovery.
Thus, another reason to control for its influence. The
hospital setting was thought to be a factor for a couple of
reasons. First, the V.A. Hospital commonly serves a dif-
ferent population than the University Hospital. Second, the
postoperative environment would differ. Evaluation of the
results assumed uniform or controlled experimental condi-
tions. The number of previous operations was thought to be
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significant due to the previous experience of some patients
and possible fears due to having a second heart operation.
The type of operative procedure was also thought to be sig-
nificant due to the influence of medical-surgical stress
differences in the procedures.
It was concluded in the review of the literature that
research on stress should take into consideration the amount
of stressors (demands for adaptation) to which an individual
has been recently exposed. It was decided that differing
amounts of psychological stressor exposure might affect a
pel son ' s ability to cope with heart surgery and to success-
fully benefit from the intervention aimed at reducing
stress. In the pilot study, psychosocial stress was mea-
sured in terms of a score on the Social Readjustment Rating
Scale (SRRS) of Holmes and Rahe (1967) , (see Appendix G)
.
The SRRS was described and discussed in the review of the
literature. The SRRS was not without criticism, but was
chosen as it had been the subject of more research than
other measures. There were studies relating scores on the
SRRS to various physiological disorders including myocardial
infarction (Rahe and Paasikivi, 1971; Theorell and Rahe,
1971) . The SRRS scores were found to be related to anxiety
and pain scores in the pilot study.
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Another individual characteristic considered was coping
ability and style. It was decided that a psychologically
well adjusted person might be able to deal more effectively
with the stress of heart surgery. This was indicated in the
literature review. Coping ability and style were measured
in the pilot study through the use of the Maudsley Person-
ality Inventory (MPI) (Eysenck, 1959), (see Appendix H) .
This brief self-report questionnaire offered a measure of
coping ability in its Neuroticism scale, and a measure of
coping style in its Extraversion scale. Descriptively,
people who score high on Neuroticism are found to be emo-
tionally overresponsive and to have difficulty returning
to a normal state after emotional experiences. They are
predisposed to develop neurotic disorders under stress and
often manifest somatic symptoms. People who score high on
Extraversion are found to be outgoing, impulsive, and unin-
hibited, while those who score lov; keep their feelings under
close control. Both of these measures were suggested by the
pilot study to be related to anxiety and pain scores. It
should be noted that the Maudsley demonstrates good relia-
bility and validity (Knapp, 1962). For instance, test-
retest reliability coefficients were reported to range from
.70 to .84 for the two scales of this test. Split-half and
Kuder-Richardson reliability coefficients from many samples
ranged from .73 to .90. Validity is also well documented in
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several studies in several ways. For example, the MPI was
able to significantly discriminate between groups nominated
as high or low on the dimensions of extr aver sion- introver-
sion and neuroticism-stability
.
The first procedure used in this study to control these
extraneous variables was elimination. The criteria for
subject selection eliminated variance sources (including sex
of the subject) , with little sacrifice on generalization or
results. The second procedure was group matching of sub-
jects in the treatment and control groups. The control and
treatment groups were equally divided between University
Hospital and Veterans Administration Hospital patients.
Since it would have been impractical, and very likely, im-
possible to match the two groups perfectly on all of the
other variables, the two groups were "statistically matched"
by comparing age, type of operation, the number of previous
operations, and scores on psychological stress, coping
ability, and coping style by the use of the tests just re-
viewed .
Other possible influences on the results were the pa-
tient's cooperation in listening to the tapes, his ability
to respond to the tapes by relaxing, and his subjective res-
ponse to the tapes. Thus, as described in the procedures
section, the subjects were asked to rate how much they re-
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laxed each time they listened to a tape. Their qualitative
response to the tapes was also elicited daily by the re-
searcher. These procedures constituted manipulation checks
that served both as controls of extraneous sources of var-
iance and subjective measures of outcome.
The final source of variance considered was the fact
that a research assistant assisted this author by collecting
most of the data from the patients at the Veterans Adminis-
tration Hospital and by occasionally assisting at the
University Hospital, as well. it was possible that patient
responses would be influenced by the personality of the
person collecting the data despite standardized procedures
and forms. In order to control for such influence, all pa-
tients were mailed a questionnaire after their hospitaliza-
tion. Embedded into questions about the stress reduction
project were questions concerning their perception of the
two different researchers (see Appendix I).
Data analysis
.
Analysis of the data began by comparing the
measures of the independent variables across groups. This
assured that the treatment and the control groups were
equivalent and comparable. Next the dependent variables
were considered. Although experimental hypotheses were gen-
erated for only two dependent variables, pain and anxiety,
there were eight other measures collected on each patient to
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supply more data for generation of hypotheses and a more
complete analysis of the project. Of the ten outcome vari-
ables, nine were serial measures across the five days. The
procedures of data analysis were as follows: First, the
nine serial measures were subject to a principal components
analysis across the five days within all forty subjects to
reduce this data to its fundamental dimensions or principal
components. It allowed elimination of data that were redun-
dant or data that represented random effects. Next, corre-
lation matrices for chosen variables that comprised the
principal factors were generated and graphs of each variable
across days by all the subjects were constructed. This was
to assess whether or not a statistically predictable pattern
of results across the five days could be generated for any
of the principal factors (or dependent variables) for any
subject. Then, all outcome measures including the serial
measures that represented the principal factors (including
pain and anxiety for hypotheses testing) , the number of
postoperative days, and the measures of subjective response
(the manipulation checks) were tested by appropriate statis-
tical procedures for the main effects between the treatment
and the control group. The experimental hypotheses were
tested at the .05 level of significance. Finally, the inde-
pendent variables were compared with the outcome variables
to complete the analysis of the data.
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Design: assumptions and limitations of the methodology
.
This study was experimental in design (Kerlinger, 1973,
1979; Isaac and Michael, 1978). It investigated the effects
of a treatment on an experimental group and compared the re-
sults to a control group that did not receive the treatment.
Evaluation of this study was based on a series of
assumptions. First of all, it was assumed that the behav-
iors defined as the dependent variables reflected psycho-
logical and physiological stress reactions to the stressor
experience of open heart surgery. Thus, dependent variables
were chosen that were consistent with current theoretical
definitions of stress and with prior research studies of
surgical stress reduction. Preoperative measures were not
meaningful in this study of postoperative recovery.
The second assumption was that measures of the depen-
dent variables reflected differences in experimental var-
iance not extraneous variance or error variance. To this
end, a pilot study was performed to choose the dependent
variables which would maximize the experimental variance.
Control of extraneous variance was difficult, at best, due
to limits of sample size and procedural separation of exper-
imental and control subjects. A series of operations was
performed including elimination of variance by selection
criteria, the matching of experimental and control groups,
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and the use of manipulation checks on variables indicated to
be important to this study. This was far from the ideal of
complete randomization, yet these procedures certainly suf-
ficed to make this study worthwhile. The results allowed a
knowledgeable evaluation of the treatment manipulation.
The minimization of error variance was brought about by
reduction of measurement errors through controlled condi-
tions and reliable measures. This highlights another
assumption upon which evaluation was based, i.e. the condi-
tions under which the behaviors under study occurred were
relatively uniform and/or differences were accounted for in
the control of extraneous variance. To this extent, it was
assumed that all patients were exposed to relatively equal
amounts and types of stressor experiences in undergoing open
heart surgery and routine care in the hospital. The differ-
ences between University and Veterans Administration Hospi-
tals' routine care were controlled by equal matching. The
possibility of physiological complications and psychiatric
care was controlled also. Thus, routine care was defined as
the regular nursing care, including preoperative instruc-
tion, that all patients received prior to open heart sur-
gery. It was possible that other experiences in the hos-
pital, for instance, having a noisy roommate or a fight with
one's spouse, could have influenced some dependent variables
scores such as anxiety. In this study it was assumed that
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such unusual differences in contemporary history were un-
likely in the two groups of patients. The qualitative
interview at the end of the study also allowed control for
such unusual happenings.
The measures chosen for possible use all had a history
of proven reliability in other studies and/or in the pilot
study. The self-report measures were subject to the most
problems. For instance, some people may have felt it "weak"
in character to report pain or anxiety. The matching of
groups on coping ability and style offered some checks on
this problem of internal validity. Objective measures may
also have been subject to problems such as the inconsis-
tency in charting all medications. It was assumed that
objective indices were for the most part, faithfully re-
corded in the patients' charts.
The external validity was assumed to be fairly good
in this study. The selection biases in this study were few
and the effects of experimental procedures were controlled.
This study even incorporated two different hospital settings
and populations. The subjects and experimental conditions
are quite similar in many United States hospitals. Thus,
the results of this study may be generalizable to other
populations. Replication of this study would greatly in-




This was an experimental study of a treatment
aimed at reducing the stress of hospitalization for open
heart surgery. A treatment group of twenty patients was
compared with a twenty patient control group. The treat-
ment was a series of audio cassette tapes of music, relax-
ation instructions, and the suggestion of positive expec-
tancies for the outcome of surgery and the recovery period.
The control condition was a tape of music alone. The de-
pendent variables consisted of subjective and objective
indices of stress recovery. A pilot study was used to
decide upon the best choice of dependent variables and was
also helpful in checking on sources of extraneous variance.






This experimental study was designed to
clinically evaluate a method of stress reduction for open
heart surgery patients that employed the techniques of
relaxation and suggestion of positive expectancies. This
chapter presents a description of the results of this study.
Topics covered include patient participation, population
characteristics, comparability of groups, analysis of the




A total of sixty-four patients were approached to par-
ticipate in this study from November, 1979 through May,
1980. Four people (six per cent) declined to take part in
the study for personal reasons such as not experiencing
stress and/or feeling that their own methods of stress re-
duction were adequate. Of the sixty patients who began the
study, forty-three (seventy-two per cent) completed it.
Four people elected not to complete the study: One in the
treatment condition simply lost interest, two in the control
condition did not like the music, and another in the control
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condition became paranoid and hostile, believing that his
medications were being manipulated. This patient was reas-
sured, but not interviewed again. Thirteen patients
(twenty- two per cent) were dropped from the study due to
complications in their recovery that precluded daily inter-
viewing or placed doubt in the comparability of their rat-
ings. The most frequent complication (five people) was
a delay for various reasons in removal of the breathing
tube, which prevented interviewing on the first day of rat-
ings. Other specific problems included incoherency due to
postoperative delirium (two people) , drowsiness due to
medication on the first day of ratings (two people), and
receiving renal dialysis twice daily (one person). Finally,
one treatment patient and two in the control condition were
transferred to hospitals not included in the study, and thus
were unable to be followed.
Population Characteristics
The data collected for group matching allows a general
description of the population. Patients averaged 55.5 years
in age, ranging from 33 to 71 years old, with a standard
deviation of 10.12 years. Almost all (92.5%) had no pre-
vious heart surgeries. The majority of the operations were
cardiac arterial bypass (67.5%). Valve repair or replace-
ment operations accounted for 17.5%, aneurectomies for 7.5%,
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and a combination of procedures for 7.5%.
SRRS scores averaged 202.38, ranging from 65 points to
668 points with a standard deviation of 117.78 points.
Neuroticism scores on the MPI averaged 18.53, ranging from
2 to 46 points with a standard deviation of 10.34 points.
Extraversion scores on the MPI averaged 27.13 points, rang-




In the review of the literature and the pilot study,
certain variables were suggested to be possible sources of
extraneous variance that may make the two experimental
groups non-comparable. These included location, age, num-
ber of previous surgeries, type of operation, psychosocial
stress levels, coping ability, and coping style. To ensure
comparability on these variables, matching procedures were
used. First, each group was perfectly matched by location,
that is, each group consisted of ten University and ten
Veterans Administration Hospital patients. The twenty out
of thirty patients who finished the study in the treatment
group consisted of ten University and ten Veterans Adminis-
tration Hospital patients. Twenty-three pcitients finished
in the control condition. Keeping in mind the goal of ten
patients each on the location variable, two patients were
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eliminated on the basis of missing data and one on the basis
of occupation, a medical doctor.
Statistical matching was used for the other variables.
The number of previous heart surgeries (NOPS) was divided
into two categories, no previous heart surgeries and one or
more previous heart surgeries. Type of surgery (TYPE) was
classified as cardiac arterial bypass procedure, valve re-
placement or repair, aneurectomy, or a combination of pro-
cedures. The nominal data for these two variables was com-
pared across the two experimental groups, with no signifi-
cant differences found (refer to Tables 1 and 2). Psycho-
social stress (STRS) was measured by scores on the Social
Readjustment Rating Scale (SRRS) (Holmes and Rahe, 1967).
Coping ability (COPE) and coping style (STYL) were mea-
sured by scores on the Neuroticism and Extraversion scales
of the Maudsley Personality Inventory (MPI) (Eysenck, 1959)
.
Scores on these three variables and age were compared across
groups by t tests. No significant differences were found
between the two experimental groups (refer to Table 3). An
analysis of the independent variables* relationships with
the outcome measures is presented later in this chapter.
Analysis of the Dependent Variables
Principal component analysis . The analysis of the dependent
variables began with a principal component analysis of the
TABLE 1
Data and comparison of number of previous heart
operations (NOPS)
, across experimental groups
Absolute frequency table
NOPS

















Bypass Valve Aneurysm Combination
Treatment 14 4 1 1
Control 13 3 2 2
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nine dependent variables that were serial measures across
the five days within the two groups of subjects. The nine
serial measures were pain, sleep, interest (in surround-
ings)
,
self-care, strength (and energy), analgesics, seda-
tives, anxiety (STAI: Form X-1 scores), and temperature
(number of days elevated)
.
The descriptive statistics for each variable across all
five observations and the resulting component structure
matrix are presented in Tables 4 and 5. The component
structure matrix in Table 5 is based on an overall corre-
lation matrix of measures across days and subjects. It
could be argued that within and between subjects data
should not be combined in this way, that a factor structure
matrix based on scores between subjects might produce dif-
ferent sets of factors. This is unlikely for the following
reasons. In order for the within subjects correlations to
be different enough to suggest different factors, the dis-
tributions of scores for each of the five days would have to
be separate; that is, the distribution of scores for each
day would have to form discrete clusters of scores such that
the distributions did not overlap to any substantial degree.
Similar conditions would be necessary for the between sub-
jects correlation to differ substantially from the overall
pattern. Examination of the graphs (refer to Figures
1-4)
of the scores for all subjects across the five days
clearly
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demonstrates that the distributions of scores between days
and subjects overlap considerably. This is also supported
in that the differences between means for each variable
across all five observations are small relative to the
standard deviations of the variables (refer to Table 4).
Thus, it is concluded that the component structure matrix
generated in Table 5 is a good representation of the data
relevant to the questions asked in this research. Note also
that this finding is consistent with the conceptualization
of the multiple measures approach. That is, a pattern of
associations between outcome measures was anticipated over-
all, not just within subjects or days.
The results of the analysis revealed that there are
three principal factors which together accounted for 59.2
per cent of the variance. The variables which correlated
most highly with factor one, which accounted for 35.2 per
cent of the variance, were pain, interest, self-care,
strength, and anxiety. It was suggested, therefore, that
a single underlying dimension or factor was being reflected
in all five variables. That is, as pain increased, so did
anxiety, along with decreases in self-care, strength, and
interest. The variables which correlated most highly with
factor two, which accounted for 12.8 per cent of the var-
iance, were the amount of analgesics and the number of seda-
tives taken by the patient. The variables which correlated
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TABLE 4
Descriptive Statistics for Nine Dependent Variables
Variable Mean Standard Deviation
P;^ "i nST CLJ- 11 ^ Q T /I 23.86
4^ X on 27.45
Tn "hp ITf^ c; -f- J / . J D O O CIz 0 . b 1
Se If-Care 4 6 3? 9 7 0 7






Component Structure Matrix for Nine Dependent Variables
Variable Factor 1 Factor 2 Factor 3
Pain -.64
. 18 .01
Sleep .26 -.26 .75
Interest .70 .27 .12
Self-Care .76 -.30 -.05
Strength .77 -.18 .02
Analgesics -.32 .68 . 00
Sedatives .01 .75 -.01





most highly with factor three, which accounted for 11.2 per
cent of the variance, were sleep and the presence of ele-
vated temperatures.
The results of the principal component analysis helped
to reduce redundancy of measures and helped to suggest what
factors were important and yet separate. It was now justi-
fied to reduce the number of serial measures subject to fur-
ther analysis. Pain and anxiety were chosen to represent
factor one as they also represented the dependent variables
from which experimental hypotheses were generated. The
variables pain and anxiety were found to be correlated with
the other three variables in factor one at a significant
level. Also, each of the five variables v;ere approximately
equally correlated with factor one. Given the fact that
the correlations were significant, that there were a large
number of observations (n=2 00) , and that any combination of
raw scores would provide, at best, a rough approximation of
the true underlying factor, it was decided to use the most
conceptually relevant and clear variables for further anal-
ysis, rather than a combination of scores which would be
conceptually meaningless. A combination, or average, of
scores would have also required conversion procedures, as
not all the variables used the same scoring procedures.
Given that the principal components analysis indicated
all
the variables to be statistically significant estimates
of
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the true underlying factor, this procedure should not com-
promise further analysis. Factors two and three were re-
duced to single items using a similar rationale. Analge-
sics were chosen to represent factor two and sleep was
chosen to represent factor three. These variables were
conceptually the most relevant and interesting to this
study. Also, the scoring procedures for sedatives and
elevated temperatures were seen as subject to more error
variance than sleep or analgesics. Again, this arbitrary
decision making process should not compromise further anal-
ysis.
Analysis for recovery patterns . Next, a correlation matrix
for each of the serial measures was generated and analyzed.
Low correlations among the serial measures for each variable
suggested high variability on the day to day scores by each
subject. Therefore, a statistical means of predicting score
patterns across days on a given variable across subjects
could not be derived. Figures of the results across days
within groups were constructed for further examination and
as a means of presenting the data in the most meaningful way
(refer to Figures 1-4). Figures of the four variables
chosen to represent the three principal factors demonstrated
the lack of pattern across days. The obvious lack of
a pat-
tern displayed by the graphs of these variables across
days





Serial Measures of Sleep Across Days
1 2 3 4 5
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FIGURE 3
Serial Measures of Anxiety across Days
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relations of scores for each of the variables.
It was concluded that the dependent variables consid-
ered here displayed no predictable pattern of recovery
across individuals within or between groups over the time
period considered. Therefore, in further analyses, each
individual's serial scores were reduced to a set of four
five-day means. This, in effect, treated the day to day
variability in the serially measured variables essentially
as random fluctuations about a constant underlying level.
While this may have been a severe oversimplification in a
longer time frame, there was no evidence in the data at
hand to warrant other approaches.
Group main effects . Four of nine dependent variables were
chosen for further consideration after the principal com-
ponents analysis: pain, anxiety, analgesics, and sleep.
These four variables plus the number of postoperative days
(DAYS) , the number of times listened to a tape (TIME)
,
average relaxation rating (RATE) , and overall subjective
response to the tapes (RPNS) were compared for main effects
across groups. The results are presented in Tables 6 and 7.
There were two significant differences between the treatment
and the control group. The ratings of pain were signifi-
cantly less (a = .01) for the treatment group when compared
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treatment group was more than twelve points less than that
of the control group. Also, th.e mean relaxation ratings
were significantly higher (a=.01) when compared to the con-
trol group. Specifically, the group mean for the treatment
group was almost ten points higher than the control group.
There was a trend (^=.07) for the treatment tape to receive
a better subjective response than the control tape. Speci-
fically, in the treatment condition sixteen people (eighty
per cent) had a generally positive response, and four people
(twenty per cent) had a neutral response. In the control
condition, ten people (fifty per cent) gave a positive res-
ponse, seven people (thirty-five per cent) a neutral res-
ponse, and three people (fifteen per cent) a negative res-
ponse. An observation that was significant, although not
across groups, was the fact that the number of times lis-
tened was approximately once a day rather than twice a day
as originally planned and requested. Interpretation of this
finding is held for the discussion section.
Other treatment effects . Variability scores could have been
the subject of analysis for group main effects as well as
the means. That is, did the treatment effect the varia-
bility of scores as well as the means. There were many
hypotheses possible. However, unless something was evident
in the graphs (refer to Figures 1-4), other hypotheses were
not considered. There is no reason to reduce the
number of
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degrees of freedom by adding hypotheses without support of
the data.
Hypotheses Testing
Having completed the analysis of the dependent varia-
bles by groups, tiie experimental hypotheses can be
addressed.
It was hypothesized that the treatment group, in com-
parison to the control group, would:
1. Report lower daily levels of anxiety as measured
by the STAI , Form X-1.
2. Report lower levels of daily pain as measured by
the pain thermometer.
It was also hypothesized that the daily ratings of the
treatment group, in comparison to the control group, would:
3. Improve at a faster rate as measured by the STAI,
Form X-1.
4. Improve at a faster rate as measured by the pain
thermometer.
The preliminary statistical analyses of the data demonstra-
ted low correlations among the serial measures of pain and
anxiety. The suggested high variability of day to day mea-
sures for each subject was supported by Figures 1 and 2 and
thus it was concluded that the dependent variables of pain
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and anxiety displayed no predictable pattern of recovery
across individuals within or between groups over the time
period considered. Thus, hypotheses three and four were
unsupported by the data and not even subject to a useful
test of significance.
Hypotheses one and two were tested by comparison of
group means for pain and anxiety. Analysis of the data
supported only hypothesis two, that is, the treatment group,
in comparison to the control group, reported lower levels
of daily pain as measured by the pain thermometer. The
two groups did not differ in daily levels of anxiety as
measured by the STAI , Form X-1 (hypothesis one).
Analysis of the Independent Variables
Introduction . The control of extraneous variables was a
subject of great concern in this study. The results of the
pilot study and the review of the literature suggested sev-
eral variables that could directly influence the dependent
variable measures. Thus, a careful matching procedure was
devised. The treatment and control groups were not signi-
ficantly different on any of these variables. Thus, it was
concluded that the results of the study were not influenced
by these variables. However, the question still remained as
to how many of these variables were related and to what
degree they were related to the dependent variables. A
post hoc analysis was performed in the following manner.




, psychosocial stress (STRS)
,
coping ability (COPE), coping style (STYL)
, and the mani-
pulation checks, number of times listened to a tape (TIME),
average relaxation ratings (RATE), and subjective response
(RPNS) were all compared with the dependent variables. In
addition the independent variables and the manipulation
checks were all compared with themselves. The results are
displayed in a correlation matrix in Table 8. Type of
operation, the only independent variable not capable of
interval scoring for the correlation procedures was com-
pared with all the independent and dependent variables
listed above in a separate analysis, the results of which
are displayed in Table 9. The results of the comparisons o
each independent variable are now presented.
Location (LOCN)
. Of all the variables, location, that is
whether a patient was a University Hospital or a Veterans
Administration Hospital patient, was perhaps the most
strongly implicated in the pilot study as a possible source
of variance. Therefore each group was perfectly matched to
contain ten patients from each location. Post hoc analysis
comparing location v;ith the dependent variables readily sup
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Pain, sleep, anxiety, and the number of postoperative days
were significantly more favorable for University Hospital
patients in comparison with Veterans Administration Hospital
patients. The number of analgesics showed a trend towards
less usage by University patients. Comparison of location
with the other independent variables suggested that location
was significantly related to age. That is. Veterans Admin-
istration Hospital patients tended to be younger than
University patients. Location was significantly related
to the type of operation. University patients made up 100
per cent of all aneurectomies and combination procedures,
44 per cent of the bypass procedures, and only 29 per cent
of the valve procedures.
Age . The age variable was divided into three groups, forty-
five years or less, forty-six to fifty-five years, and
fifty-six years or more, and then com.pared with the depend-
ent measures. Age was not significantly related to any of
the outcome variables. There was a trend towards age being
indirectly related to the use of analgesics. That is, the
older patients used less analgesics than the younger pa-
tients. There was also a trend towards age being indirectly
related to number of times listened to a tape. That is, the
older patients listened to the tapes more often than the
younger patients. Finally age was significantly related to
one of the other independent variables, location. Veterans
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Administration patients tended to be younger than University
patients
.
Number of previous operations (NOPS) . The number of pre-
vious heart operations was divided into two categories,
none, and one or more previous heart operations. There were
only three patients out of forty that had had a previous
heart operation, thus making a very small sample. This
variable was not significantly related to any of the depend-
ent or independent variables. There was one trend towards
the number of previous operations being directly related
to the number of postoperative days spent in the hospital.
That is, those patients with previous operations were more
likely to stay longer in the hospital postoperatively.
Psychosocial stress (STRS) . Patient scores on psychosocial
stress as measured by the Social Readjustment Rating Scale,
were divided into three categories of stress: low (0-150
points), medium (151-250 points), and high (251 or more
points)
.
This variable was not significantly related to
any of the dependent variables.
Coping ability (COPE) . Patient scores on coping ability, as
measured by the Neuroticism scale on the Maudsley, were
divided into two categories based on normative data (Knapp,
1962): scores twenty points or below and twenty-one points
or above. This variable was significantly related to one of
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the dependent variables, anxiety. That is, people who
scored twenty-one points or above on the Neuroticism scale
were more likely to report more anxiety than those who
scored twenty points or less. Also, this variable was sig-
nificantly related to the independent variable psychosocial
stress, that is, higher neuroticism scores were signifi-
cantly related to higher psychosocial stress scores.
Coping style (STYL)
. Patients scores on coping style, as
measured by the Extraversion scale of the Maudsley Person-
ality Inventory were also divided into two categories based
on normative data (Knapp, 1962): scores twenty-five points
or below and twenty-six points or above. This variable was
not significantly related to any of the dependent or inde-
pendent variables. There was a trend towards coping style
to be related to the number of times listened to a tape and
subjective response. People who scored twenty-six points
or greater on the Extraversion scale were more likely to
have listened to the tapes and more likely to have had a
positive response to the tape.
Type of operation (TYPE) . The type of operation was either
cardiac arterial bypass procedure (BYPASS) , valve replace-
ment and/or repair (VALVE)
,
aneurectomy, or a combination of
procedures. This variable was not significantly related to
any of the dependent variables. There was a trend towards
88
type Of operations being related to number of postoperative
days. All patients who had either an aneurectomy or a com-
bination procedure were in the hospital nine or fewer days
postoperatively. Patients who had a bypass procedure were
approximately equally likely to stay nine or fewer or ten
or more days postoperatively. However, seventy-one per cent
of those patients who had a valve procedure stayed ten days
or more.
Type of operation was significantly related to one of
the independent variables, location. University patients
made up 100 per cent of all aneurectomies and combination
procedures, 44 per cent of the bypass procedures, but only
29 per cent of the valve procedures.
Number of times listened to a tape . The number of times
listened to a tape was divided into two groups, five and
less and six and more, for purposes of comparison. It was
significantly related to only one dependent variable, sub-
jective response. The more positive response to the project
a patient had, the more likely he listened six or more
times to the tapes.
This variable was not significantly related to any of
the independent variables. There was a trend towards the
number of times listened to be positively related to coping
style and positively related to age. People who scored
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higher on extraversion were more likely to listen to the





Mean scores on the relaxation ratings
were divided into two groups for the basis of comparison,
seventy per cent and below, and seventy-one per cent and
above. Relaxation ratings were significantly related to
scores on anxiety, that is, higher average relaxation scores
were associated with lower anxiety scores. Relaxation rat-
ings were also significantly related to subjective response,
that is, higher relaxation ratings were associated with a
more positive response by p.itients. Relaxation ratings
were not significantly related to the independent variables.
Subjective response . Patients' subjective responses were
classified as either negative, neutral, or positive, based
on patient comments during and after the study. Subjective
responses were significantly related to only two of the
independent and dependent variables, number of times lis-
tended to a tape, and average relaxation ratings. A more
positive response to the project was associated with greater




Discussion of Patient Participation
Patient participation in this study was extremely good.
Only six per cent of all patients approached declined to
participate. In most cases, this occurred with patients who
reported that they used their own methods of systematic re-
laxation or self-hypnosis. Of the sixty people who started
the study, only a few lost interest, mostly due to a per-
sonal dislike of the control condition music. Most of the
patients who did not complete the study were disqualified
by the researcher. Many of them listened to the tapes even
though they were not asked for ratings. One of the patients
was transferred to a hospital that was not part of the
study, and insisted on taking a copy of the music tape with
him. It is concluded that most patients are interested in
this type of stress reduction program. This finding is
consistent with one of the project developmental guidelines
stated in chapter two, that is, the method of stress reduc-
tion must be acceptable to the patients. Another implica-
tion of the excellent patient participation is that the vol-




Discussion of Population Characteri
i
cs
Data collected for the purpose of group matching sup-
plied a description of the population in terms of the in-
dependent variables. In general, the hospital serves
approximately equal numbers of Veterans and University
Hospital patients in performing the four types of open heart
surgery studied: cardiac arterial bypass, valve replacement
and/or repair, aneurectomy, or a combination of procedures.
Most patients (67.5 per cent) were scheduled for a bypass
procedure and had no history of previous surgeries.
The range of ages was quite wide, from thirty- three to
seventy-one years, averaging fifty-six years of age. These
patients appeared to represent a somewhat normal population
in terms of coping ability and style as measured by the
Maudsley Personality Inventory. The norms and standard de-
viations are similar to those of normal populations as
listed by Knapp (1962) in the Maudsley m.anual. Finally, the
psychosocial stress scores as measured by the SRRS were
quite varied, averaging 202 points. This average suggests a
moderate stress level, but fifty-three points of each pa-
tient's score applies to their heart problem. This popula-
tion appears somewhat average in terms of psychosocial
stress events for the previous year.
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In conclusion, these data do not offer any information
that is immediately distinguishing of this group. That is,
the group is not particularly representative of any one
hospital or age group. The group is not particularly
neurotic or extraverted, or heavily stressed in terms of
life events in the previous year. The most distinguishing
characteristic was that most of the patients were having
their first operation and it was most likely a bypass pro-
cedure. Thus, these data will have little bearing on the
rest of the discussion except to say that in some ways it
is a normal population of people who are also having heart
surgery. A more detailed and perhaps enlightening com-
parison of these data with other populations is outside the
main focus of this study.
Discussion of the Comparability of Groups
and the Independent Variables
The control of extraneous variance in this study cen-
tered on controlling the influence of eight variables by a
matching procedure. The two experimental groups were not
found to be significantly different on the variables of
location, age, number of previous operations, type of sur-
gery, coping ability, coping style, or psychosocial stress
in the previous year (refer to Tables 1-3). Thus, it was
concluded that the treatment group and the control group
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were equivalent and comparable. This supported the assump-
tion that the measures of the dependent variables reflected
the differences in experimental variance rather than ex-
traneous variance.
A post hoc analysis was performed to explore the issue
of just how many and to what degree the independent matching
variables really were related to the outcome measures (refer
to Tables 8 and 9). The results of the analysis, presented
in the last chapter, will now be discussed for each of the
independent variables.
Location
. Location was found to be significantly related
to pain, sleep, anxiety, and the number of postoperative
days. There was a trend towards the use of analgesics being
related to location. In all cases, University Hospital pa-
tients had the more favorable scores, that is, less pain,
better sleep, less anxiety, fewer postoperative days, and
less use of analgesics.
Why should location be such a large influence? Are the
two hospital populations different or are the settings dif-
ferent, or is it a combination of the two factors? Setting
may partially account for the results, but a post hoc anal-
ysis of the data revealed that on the average, all patients
spent the first three days of the five observation days in
the ICU at University Hospital. The biggest difference in
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setting is that V.A. Hospital patients had to be transferred
by ambulance from the University Hospital to the V.A. Hospi-
tal as soon as they were ready to leave the ICU. This trip
may be a stress that affects outcome variables. Also, V.A.
Hospital wards on the average were observed to have more pa-
tients in a room and less nursing coverage per patient.
To help suggest patient characteristics that may influ-
ence results, the two groups were compared with the other
independent variables and the manipulation checks, including
age, type of operation, number of previous operations, psy-
chosocial stress, coping ability, coping style, the number
of times listened to a tape, average relaxation ratings, and
subjective response to the tapes. Only age and type of op-
eration were significantly related to location. V.A. Hospi-
tal patients on the average were younger than University
Hospital patients. Increasing age was indicated in the lit-
erature review to be related to a poorer postoperative re-
covery. Age in this study was not significantly related to
any of the outcome variables. Thus, this is not considered
a useful finding for interpretation of the difference in
outcome scores for the two populations.
Comparison of type of operation revealed that V.A. Hos-
pital patients had seventy-one per cent of the valve opera-
tions, fifty-six per cent of the bypass procedures, and no
aneurectomies or combination procedures. Valve patients did
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spend longer periods of tii.e in the hospital postoperatively
(refer to Table 9). while this finding may at first appear
to help explain why location is related to postoperative
days, further analysis does not lead to this conclusion.
Of the seven pa.tients who had valve operations, five were
hospitalized longer than ten days, and four of these five
were V.A. Hospital patients. However, a total of fifteen
V.A. Hospital patients as compared to only four University
Hospital patients were hospitalized for more than ten days.
There is also a methodological issue that could con-
ceivably be related to difference in location. For the most
part, when patients were at the V.A. Hospital, a research
assistant conducted the daily interviews. It is possible
that patients were likely to report how they felt in a
different manner, depending on who interviewed them, espec-
ially since the researcher is male and the research assis-
tant is female. However, this appears to be a doubtful in-
fluence since the male researcher was also involved with the
V.A. Hospital patients when they were at the University Hos-
pital, an average of three of the five postoperative days
included in the study. Furthermore, the research assistant
also interviewed and took ratings from most of the Univer-
sity Hospital patients as well, as she was responsible for
weekend coverage at both hospitals. Finally, patient per-
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ceptions of the two different people were assessed in the
follow-up questionnaire (refer to Appendix I). Ratings on
understanding, sympathy, and being personable were all
favorable and equal for th.e two researchers.
The question still remains, what accounts for the
significant difference in outcome variables across the two
groups of patients. Reviewing the significant differences,
postoperative stay is believed to be influenced mostly by
hospital policy. Inquiry by the researcher into this phen-
omenon resulted in two different unverified answers. One
resident suggested that the V.A. Hospital gets paid for full
beds. Others felt that the V.A. Hospital had the economic
luxury of keeping its patients longer to insure total re-
covery before discharging them.
The trend towards more use of analgesics may partially
reflect differences in hospital policy and ward procedures
as well. The differences in sleep ratings may be partially
explained by the disruption of being transferred between
hospitals and the larger wards of the V.A. Hospital. Dif-
ferences in pain and anxiety ratings may also reflect the
increased disruption and less attentive V.A. Hospital atmos-





It is concluded that differences in the two hospital
populations on outcome variables are probably most influ-
enced by the differences in the two hospitals, such as ward
care, transfers between hospitals, postoperative care poli-
cies, and the resulting influence of such factors on the
patients. The differences in the two populations is in
need of greater study to provide more definitive answers
to this problem. There may be other patient characteristics
not covered in this study that influence the results.
Age. Age was not significantly related to any of the out-
come variables. There were trends towards older patients
using less analgesics and listening to the tapes m.ore often.
Age was significantly related to location also, with the
V.A. Hospital patients tending to be younger. Since V.A.
Hospital patients significantly used more analgesics, per-
haps location is more important than age in explaining the
greater use of analgesics by younger patients.
The data collected in this study offers no hypothesis
as to why older people tended to be more compliant or were
more likely to be offered the tape by the ICU nurses. Pre-
vious studies have noted age to be unrelated to recovery
(Rakoczy, 1977), unrelated to mortality (Heinrichs, 1969),
and to be directly related to the incidence of post cardiac
delirium (Elsberry, 1972). The results of this study are
not inconsistent with these prior findings. It is con-
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eluded, however, that age would not have been a great source
of extraneous variance in this study.
.
Number of previous operations
. This variable was not sig-
nificantly related to any of the independent or dependent
variables. There was a trend towards patients with previous
operations to stay in the hospital longer postoperatively.
Perhaps patients who were having their second operation
were subject to more physical difficulties both during the
operation (cutting through scar tissue) and during recovery,
thus necessitating a longer am.ount of intensive care. It
may be that they were just in worse physical condition over-
all, in that they required a second operation. However, it
is noteworthy that the number of previous operations was un-
related to other outcomte variables. The extremely small
sample size of patients having previous heart operations
(three out of forty) limits any generalizations or conclu-
sions about this variable. It would probably not have been
a great source of extraneous variance in this study.
Psychosocial stress. Psychosocial stress scores were not
significantly related to any of the outcome variables, even
though they were suggested to be related to pain and anxiety
scores in the pilot study. The increase in sample size from
twelve (in the pilot study) to forty in the final study,
offers a better sample from which to draw conclusions. Per-
haps the best understanding of this result is that the
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stress of heart surgery (as measured in the first five post-
operative days by the outcoipe variables in this study) was
greater than the psychosocial stress of the past year that
was measured by the SRRS. It is more likely tl^at SRRS
scores might be related to physiological events that re-
sulted in a heart operation. Prior studies have related
SRRS scores to physiological disorders including myocardial




It is concluded that psychosocial stress (SRRS
source) would not have been a great source of extraneous
variance in this study.
Coping ability
. Scores on coping ability (Neurotici sm) were
significantly related to anxiety scores. This result is
logically consistent as people who are more neurotic, as
defined by the Maudsley Personality Inventory (Knapp, 1962)
,
are those who are inclined to worry and thus be anxious.
This result supports the idea that coping ability would have
been a source of extraneous variance in this study.
Coping style. Coping style was not significantly related to
any of the dependent variables. There were trends towards
patients who scored higher on Extraversion to have listened
to the tape more and to have a more positive response to
them. Extraverted people are defined as more sociable
(Knapp, 1962). This trait perhaps also indicates a greater
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need to cooperate with the study as well as a greater posi-
tive response to the suggestions of others. However, sub-
jective response and times listened to a tape were not re-
lated to the other outcome variables. it is concluded that
there is little to support the idea that coping style as
measured was a variable worth assessing and controlling for
in this study.
Type of operation
. This variable showed only a trend
towards being related to the number of postoperative days.
The relation of th.is variable to postoperative days was
previously and adequately interpreted in the discussion of
the variable, location. Briefly, type of operation was also
significantly related to location. It appears likely that
it was the high number of V.A. Hospital patients in the
category of valve procedure that accounted for the increased
likelihood of people who have valve procedures to have a
longer postoperative hospitalization. It is concluded that
this variable was unlikely to have influenced the outcome
measures even if it was not controlled by a matching pro-
cedure .
The manipulation checks . As independent variables, the
manipulation checks produced only one significant comparison
with the dependent variables. The ratings of anxiety were
significantly lower for those patients who reported higher
relaxation ratings after listening to the tapes. This may
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be interpretated to reflect the beneficial effects of the
tapes. Relaxation ratings were also significantly related
to subjective response and subjective response was signi-
ficantly related to number of times listened to a tape.
That is, people who had a more positive response to the
tapes, also tended to listen to the tapes more and report
better relaxation ratings. However, lower anxiety scores
may also reflect personal characteristics of patients who
have more ability to relax or who are more naturally re-
laxed. The interaction of ability and response was not
evaluated in this study, but is deserving of future inves-
tigation. The only other study found in the review of the
literature that used tapes for surgery patients (Fields,
1974), suggested that personal ability may be a factor
influencing the results of such studies. Unfortunately,
relaxation ratings are not necessarily a true indicator
of ability.
In conclusion, relaxation ratings appear to have been
worthy of study as a variable. It was related to anxiety
ratings as an independent variable. Also, it was related
to the treatment intervention as a dependent variable, that
is, the treatment group reported significantly better relax-
ation ratings. The influence of ability to relax as an in-
dividual characteristic is deserving of further study. Did
an individual's positive attitude towards the study lead to
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better relaxation ratings and a greater frequency of use of
the tapes? Or, did a greater ability to relax lead to a
more positive valuation of the tapes? Further research is
needed to answer these questions.
Summary. Of all the possible sources of extraneous variance
controlled for by matching procedure in the study, location
appears to have been the most important. it was signifi-
cantly related to four of the outcome measures and showed
a significant trend toward being related to a fifth outcome
variable. The influence of location appears to be mostly
related to the hospital settings, and the differences in pa-
tient care policies and procedures rather than to individual
characteristics as measured by the study. The question of
individual characteristics that may differentiate the two
hospital populations is still open to question, but beyond
the scope of the study. The number of previous operations,
type of operation, psychosocial stress, and coping style
were not found to be significantly related to any of the
outcome variables in the post hoc analysis of the data.
Coping ability was related to one variable, anxiety.
Finally, it was noted that relaxation ability is a variable
worthy of future study.
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Discussion of the Principal Components Analv SIS
The principal components analysis of the nine serial
.measures produced three factors which together accounted for
59.2 per cent of the variance (refer to Table 5). it is
important to try to understand the nature of these three
factors. The measures that correlated most highly with
factor one, pain, self-care, strength, interest, and anxiety
include all but one of the daily self
-rat ings , and that one
is sleep. These five daily ratings may be interpreted to
be asking the general question, how do you feel today? This
may be a good estimate of the underlying dimension or factor
associated with these separate questions that allows differ-
entiation of factor one from factors two and three. The
amount of analgesics and use of sedatives were the measures
that correlated most highly with factor two. This may be
interpreted to represent an interaction between the medical
staff's typical procedures and their assessments of the pa-
tient's needs. Medications are often prescribed somewhat
routinely as part of an operative procedure, i.e. heart sur-
gery is painful and morphine is routinely administered.
Also, staff observations of behavior often determine medi-
cation dosage, e.g. a patient may not be given medication
that is prescribed "as needed" unless they are aware of its
availability and then ask for it. Patients who complain a
lot may get different amounts of medication than those who
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suffer in silence.
The ratings of sleep and the incidence of elevated
temperature are the variables that correlated most highly
with factor three. This factor is not as easily subject
to interpretation as factors one and two. Ratings of sleep
(the previous night) are influenced by many factors such as
the patient's physical condition after surgery. They must
be able to sleep in a strange place often with wires, tubes,
and machines attached to them, and often with interruptions
by staff for medical m.onitoring or other procedures. One
speculation as to the relationship of ratings of sleep sat-
isfaction to the incidence of elevated temperatures is that
the underlying factor involves dysfunction of the patient's
self-regulatory systems. Sleeping and temperature regula-
tion are both related to the body's autonomic nervous system
functioning. Also, physical distress that involves elevated
temperatures or other complications may also lead to in-
creased sleep disturbance due to increased m.edical moni-
toring and care during the night.
Implications . The results of the principal components anal-
ysis justified reducing the number of. serial measures sub-
ject to further analysis, as each variable in a given factor
was judged to be reflecting a single underlying dim.ension or
factor. That is, each measure represented the same infor-
mation. Pain and anxiety were chosen to represent factor
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one, as they also represented the dependent variables from
which experimental hypotheses were generated. Analgesics
was chosen to represent factor two and sleep was chosen to
represent factor three.
The principal components analysis also offers guidance
for choosing and designing measures for future research by
helping to reduce redundancy and by helping to separate
different factors. The most obvious implication in the
study was the overlap of the daily self-ratings and sep-
aration of sleep ratings from the other five ratings.
Discussion of the Analysis for Recovery Patterns
The analysis for recovery patterns involved the gener-
ation and analysis of a correlation matrix for the serial
measures and the construction and analysis of figures of the
scores of the serial measures across days within groups
(refer to Figures 1-4) . The results indicated that the
serial measures considered displayed no predictable patterns
of recovery across individuals and within or between groups
over the time period considered. A statistical means of
predicting score patterns across days on a given variable
could not be derived.
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Interpretation. The lack of a consistent individual pattern
for any outcome measure across days suggests that recovery
after heart surgery as measured by the dependent variables
in this study may be a highly individual process that is
complex in nature. Indeed, this variability was verified
by subjective observations of the researchers during the
study. The first day after surgery some patients were ob-
served to be lethargic and fatigued, while others were
somewhat euphoric at having survived the operation. Some
patients appeared to be more comfortable as time went on
and others appeared to become more aware of their discom-
fort as the effects of heavy medication wore off in the
days after the operation. Half of the sample population
of the patients was transferred from the University Hospital
intensive care unit (ICU) to the Veterans Administration
Hospital, usually about one to three days postoperatively.
It was thought that perhaps this group had a different pat-
tern that was distorting the data. However, separate anal-
ysis did not support that hypothesis. One possible expla-
nation is that the period of sampling, the first five post-
operative days, is just too short a period from which to
isolate a pattern of recovery.
Implications . The results suggest that each individual's
recovery in this study is best represented by the means of
the scores for the five days. That is, the day to day
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variability in the serial measures was essentially random
fluctuations about a constant underlying level. This
suggests two hypotheses to explain any difference in the
experimental group on the outcome measures. One, the groups
differed from the beginning. This hypothesis is not sup-
ported in light of the matching procedure and the subjective
comments made by the patients. The second hypothesis is
that the experimented manipulations had an immediate and
sustained effect. This hypothesis is accepted in light of
the previous comments.
Discussion of the Analysis of the Group Main Effect s
Evaluation of the treatment effect in this study cen-
tered on the results of the analysis of group main effects.
Pain, anxiety, sleep, analgesics, the number of postopera-
tive days, and the three manipulation checks, number of
times listened to a tape, relaxation ratings, and subjective
responses were compared across groups (Refer to Tables 6
and 7 )
.
Pain . The ratings of pain were significantly less (a!,=.01)
for the treatment group when compared to the control group.
Specifically, the group means differed by more than twelve
points. Why did the treatment tape prove to be more effec-
tive than the control tape in reducing pain? There were at




account for this. As a speciaUst xn pain control, thx.
author believes that the crux of pain is not the sensati
itself, but a person's reaction to that sensatxon, which at
its worst is called suffering. One factor that dxrectly
effects pain is how a person physically reacts to the uncom-
fortable sensation. The usual and unfortunately most un-
desirable reaction is to increase muscular tension which
usually serves to increase the pain. Responding to pain
with physical relaxation of muscles may relieve pressure
around the wound and increase blood flow to the wound to
result in a decrease in the sensation of pain. The treat-
ment tape had specific instructions and suggestions for
general relaxation, including muscular relaxation in res-
ponse to discomfort and most specifically, for relaxation
of the chest area, and the breathing process. Thus, the
differences in pain ratings between the two groups could be
due to greater effectiveness of the treatment condition in
producing relaxation, especially muscular relaxation of the
chest area and the breathing process. Comparisons of the
relaxation ratings of the two groups did show a signifi-
cantly better rating {<Z = .Q1) of relaxation for the treat-
ment group by more than ten points. Subjective comments by
patients verify this as the treatment tape was often des-
cribed as very relaxing, soothing, and helpful. One patient
related to the researcher that he remembered to "relax and
breathe" when he woke up in the ICU.
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A second factor that may help explain the treatment
effect is that a person's psychological reaction to a sen-
sation of discomfort includes cognitive interpretations of
the stimulus. The treatment tape had specific suggestions
to interpret many uncomfortable sensations as normal, and
as related to the healing process, such as in coughing
exercises. Some suggestions were also given for reinter-
pretation of persistent discomfort into feelings of numb-
ness. Finally, pain is a psychological event involving
other's responses to a person's suffering behavior. The
treatment tape offered a personal touch, personal counsel-
ing in times of stress. Many patients mentioned how impor-
tant it was to think that someone cared enough to develop
and supply them with the tapes. Thus, pain scores may have
been affected by the treatment tape which had an abundance
of suggestions that directly applied to pain.
Anxiety . Although the group means for anxiety were more
favorable for the treatment group, the differences between
groups did not quite reach significance {<X = .21). Although
anxiety and pain were both highly correlated with factor
one, there is obviously at least some small difference
between what is being measured by the two variables.
Anxiety is often considered a component of pain, but as just
discussed in the previous section, pain involves sensation
and suffering components as well. Also, it is possible that
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the music was just as effective as the suggestion tape in
reducing anxiety. Having a third group that receives no
tape at all for comparison would help answer this question.
This data is currently being collected.
Sl^eep. Although the mean scores on sleep ratings are more
favorable for the treatment group, this rating was also not
significant. Sleep satisfaction may be related to overall
physical condition and perhaps most importantly, to hospital
care practices which includes frequent interruptions and
continued machine monitoring in the ICU. However, it is
likely that sleep ratings were influenced by the tapes as
subjective evaluations of both the treatment and control
tapes repeatedly included comments about the benefits of
the tapes for sleep. Perhaps music and suggestions are
effective for sleep. Again, a no tape condition will help
answer this question. Perhaps the subjective comments
applied only to helping to get to sleep, not sustaining it,
or to daytime sleep rather than nighttime. The current data
do not allow clarification of the issue.
Analgesics . The use of analgesics was not significantly
different for the two groups. This may be due to the fact
that medication usage is primarily determined by routine
medical procedure and nursing discretion rather than by
patients themselves. It was often observed that some
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patients expressed a dislike for medication effects while
others wanted more medication than they were given.
Postoperative days
.
The total number of postoperative days
also failed to show any significant differences between
groups. It appears that the treatment intervention did not
readily affect recovery in this way. Referring to Table 6,
it is noted that those in the treatment group showed a weak
trend (<3i=.12) towards spending longer periods in the hos-
pital than the control group. No explanation is offered for
this finding from the data of this study. Postoperative
hospitalization appeared to be at least partly affected by
routine hospital care to a certain extent as was reflected
in the differences between University and Veterans Adminis-
tration Hospitals.
Number of times listened to a tape . The treatment did not
appear to effect use of the tapes. In fact, people listened
to the tapes only once per day rather than twice daily as
requested. This was inconsistent with the generally posi-
tive subjective comments about the program. The decreased
frequency in listening was probably due to many factors.
The evening prior to surgery was often too occupied with lab
tests, visits by family and friends, and consultations by
various medical personnel to allow the patient time for more
than one listening. Also, on the average, most patients
spent the first three postoperative days in the intensive
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care unit (ICU), where they were dependent on nursing staff
to play the tapes. Nursing staff enthusiasm varied, and
more interest was shown during the first half of the study
(control condition) than during the second half (treatment
condition)
.
Perhaps this explains the slightly higher fre-
quency of use of the tapes by the control group. Other
factors which affected nursing participation included how
busy the nursing staff was at any given time, and overall
morale of the staff which was observed to vary in relation
to the overall welfare of the patients. One implication of
this finding is that great care should be taken to impress
upon the nurses the credibility and value of the use of
such tapes. The nursing staff's beliefs and attitudes are
probably instrumental to the frequency of use and a strong
influence on patient response. It is concluded that the
frequency of use of the tapes was not a good indication of
the treatment effect.
Relaxation ratings . Relaxation ratings were significantly
better {cl=. 01) for the treatment group in comparison with
the control group. Thus, specific suggestions for relax-
ation is seen as more effective than music. The relaxation




. There was a trend (^ =
.07) for the
treatment group to have a more positive response to the
tapes than the control group (refer to Table 7). The treat-
ment condition was described with such words and phrases as
well done, mellow, peaceful, relaxing, beneficial, restful,
a good idea, useful, etc. There were some reactions such
as, "I was doubtful at first, thought it was a gimmick, but
later I found I liked the suggestions. I remembered to re-
lax and breathe." Another man, whose response was neutral
at first as he, "Practiced his own self-hypnosis", expressed
frustration when his headphones failed to work properly one
day. The response to the control condition (music tapes)
was also generally favorable. Comments were often more
specific, such as how it helped them to sleep, to decrease
boredom, or to decrease anxiety or pain. Comments included
the following: "I absorb music - ignore pain.", "I'm an
elevator music man.", "It (music) captures your mind. . .music
has a certain harmony depth within you.", "Anytime I began
to get overwhelmed by pain or anxiety or my own thought pro-
cesses, I used this (tape) to take myself out of it and get
a rest or a nap. " Many comments were made both in the in-
terviews and in the questionnaires about the desire for
different kinds of music for the control tapes. People
seemed to have their own preferences including country wes-
tern, Hawaiian, big band, jazz, Viennese waltzes, and even
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"singing arias of operatic knowns". In general, people
liked the idea of having music available, but wanted more
variety and selection.
Patient response, in general, was positive for all the
tapes. Many felt it was a good idea. Two people offered
to help the author make tapes. One wanted a copy of the
entire research protocol to take to Florida (his home state)
with him. Even people who were not pleased by the parti-
cular music chosen for the control tape liked the idea of
having the tapes. One man who was transferred to another
hospital was quite upset and requested a copy of the tape
to take with him. The most amusing anecdote occurred when
a man managed to take his tape recorder with him to the
operating room where he asked the anesthesiologist to play
the music tape as he started his procedure. Some people
were specifically impressed with Dr. Copeland's (the sur-
geon) introduction (on the first tape) because they felt it
extended his involvement. In general the surgeon's involve-
ment in providing an introduction on the first tape was
quite powerful. Perhaps it would be best if the surgeon
made the entire tape. The pov;er and trust given to this
person by the patients is extraordinary.
Another source of data was the follow-up question-
naires. The comments from the follow-up questionnaires (33
out of 40, 82.5 per cent, were returned) were also highly
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favorable. Many people mentioned the specific usefulness of
the tapes for sleep. Others reflected on the "caring" ele-
ment of the project. One man wrote, "knowing that someone
else knew that I was in a position to need something to re-
lax and went to the trouble to put them together 'cause they
cared also helped me a lot, thanks". Another wrote,
"...very useful, as this was my first operation of any kind
and I was very nervous at first... the tapes offered me a
chance to relax".
In summary, patient response was considered favorable
due to a number of factors, including the high rate of sub-
ject participation in the project, positive comments both
during the study and on the written questionnaires after
the study, and the generally high relaxation ratings in
response to the tapes. The treatment condition was gen-
erally considered to be received better than the control
condition.
Conclusion . It is concluded that the treatment tape was
more effective than the control tape in reducing pain, most
likely due to its specific relaxation effects, including
muscular relaxation, its cognitive strategies for dealing
with pain, and in its expression of personal caring. It
also appeared to be more effective in producing relaxation.
However, there were no significant differences between the
groups in sleep satisfaction, anxiety, postoperative days of
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hospitalization and use of analgesics. In general, the idea
of the use of tapes was well received by patients.
Conclusions and Recommendations
The purpose of this study was to develop and clinically
evaluate a method of stress reduction for open heart surgery
patients that employed the techniques of relaxation and the
suggestion of positive expectancies. The results of this
study, both quantitative and qualitative, have been pre-
sented, interpreted, and discussed. This section will pre-
sent an integrated discussion of these results followed by
specific recommendations for future research.
Development of the treatment method . In developing a treat-
ment method certain guidelines were followed. The first
guideline for development was efficiency in terms of time,
money, and ease of use. This was to help solve problems
that had been related to lack of use of similar procedures
in the past, even when shown to be effective by research.
Truly, the cost of this intervention was small, the price
of some portable tape recorders and some tapes. The tapes
were easily recorded and copied by hospital personnel. Al-
most all of the patients found the tapes easy to use, as did
the nursing staff. Time, however, was found to be a compli-
cating factor. Patients were sometimes very busy the day
before surgery, and usually listened to the tape one time
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versus the prescribed two times. The nursing staff in the
intensive care unit (ICU) were found to play a key role.
Although some patients did request the tape from the ICU
nurses, most patients were quite dependent on the nurses'
care for absolutely everything, including the tapes. The
nursing staff did not report that they found it difficult
or time consuming to use the tapes. However, they often
forgot to play them or did not take primary responsibility
in making sure it got done on their shift. Thus, although
minor problems did arise, the use of tapes as a treatment
method clearly met the first developmental guideline.
The developmental guidelines also suggested that the
treatment method be acceptable to patients and involve them
actively in their own recovery. The high degree of parti-
cipation and the overall positive response of m^ost of the
patients demonstrates that the idea \7as, in general, not
only acceptable, but popular. Patients were generally re-
ceptive, cooperative, and even appreciative. In summary,
the results of this study suggest that the treatment did
meet the developmental guidelines.
Evaluation of the treatment m.eth.od . How much and in what
ways was the treatment method effective in reducing the
stress of hospitalization for open heart surgery? A dis-
cussion of effectiveness starts by mentioning that the
118
treatment tape (music with relaxation instructions and the
suggestion of positive expectancies) was more effective than
the control tape (music), in reducing self-reports of pain
in the first five postoperative days. Pain was felt to be
influenced due to the effectiveness of the tape in producing
relaxation, due to the specific suggestions offered for
dealing with pain, and due to the caring element offered by
the development and use of the tape. The treatment tape
was also significantly more effective in producing relax-
ation. The treatment did not appear effective, at least
when compared with the music control tape, in speeding or
improving recovery and reducing stress as measured by other
dependent variables.
The effectiveness of the treatment method was also sup-
ported by the favorable comments made by patients in res-
ponse to the tapes. Thus, the treatment method appeared to
be relevant to the problem. Consideration of the ICU exper-
ience offers a good example. The ICU experience is perhaps
the worst in terms of subjective experience during an open
heart surgery patient's recovery. Patients often report
that they are least prepared for this experience (Kennedy,
1966; Miller and Shada, 1978), despite preoperative teach-
ing. Problems include sleep deprivation, sensory isolation,
decreased communication ability, breathing problems, and
fears related to both the problems mentioned above and
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others, such as being hooked up to numerous monitoring de-
vices, tubes, etc. (Dlin, et al., 1968). The treatment
developed for this study was decidedly relevant to these
problems. For example, both the music tape and the sug-
gestion tape were repeatedly mentioned by patients as use-
ful sleep aids. Patients also reported tliat both the treat-
ment and the control tape helped them deal with sensory
isolation problems. Patients favored having different
types of music available to help them "get away from it all"
for awhile each day. Breathing problems were also a major
factor addressed by the suggestions in the treatment tape.
Specific suggestions to relax and breathe, and to remember
that they are getting better as they cough, were found to
be helpful by patients. Certainly, under conditions of
decreased communications, it would be helpful to have a
friendly voice address your fears and problems in a gentle,
but helpful and reassuring manner. Away from the ICU, the
tapes were seen as useful also, especially preoperatively
.
In conclusion, the treatment, and to some extent even the
music control tape, was relevant and effective.
Recommendations. Recommendations will now be made for both
the future development and evaluation of effectiveness of
the type of treatment method used in this study. Even
though the treatment developed for this study met develop-
mental guidelines, the results suggest ideas for improvement
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tliat may be necessary to insure the future success of this
type of project. First, the nurses in the intensive care
unit often either forgot to play the tapes or did not take
primary responsibility for making sure they were played on
their shift. This raises the issue of how to introduce a
new and different treatment such that staff cooperation is
maximized. In fact, this issue qualifies as another impor-
tant treatment developmental guideline. The following
recommendations are made to help solve this problem. First,
it is recommended that the surgeon involvement be increased
by having that person record the suggestion tapes and intro-
duce them to the patient in person. The importance of ex-
tending the personal touch of the surgeon in this manner
was verified by subjective comments of patients during the
study. It is also verified in past research on hypnosis
with surgery. Kolouch (1962, 1964), Doberneck, et al.
(1959), and Bonilla (1961), whose studies were presented in
the review of the literature, all emphasized the importance
of the interpersonal relationship between patient and sur-
geon and noted the increased patient cooperation developed
by the use of hypnotic suggestion by the surgeon. Second,
an in-service program for the nursing staff is recommended
for the purpose of education about the value and importance
of this type of program. Intensive care nurses deal with
life and death in a continual drama that often under-
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plays the importance of psychological care. A more struc-
tured schedule of use of the tapes would perhaps help the
nursing staff as they can be quite busy at times and simply
forget. It is believed that increasing the credibility and
valuation of the intervention through the above recommen-
dations would greatly increase both the frequency of use
and the power (credibility) of the intervention for both
patients and medical personnel.
A final recommendation to be included under develop-
mental considerations is that the treatment be introduced
prior to hospitalization. Some patients made this sugges-
tion and prior studies have often taken this approach. The
current problem with preoperative instruction in stress re-
duction is that patients usually do not arrive at the hos-
pital until the day before surgery. This is due to in-
creased medical knowledge which has eliminated the need for
a long preoperative hospitalization. This author believes
that self-explanatory tapes, dictated by the surgeon, could
be given or mailed to patients when the decision for surgery
is first made. Open heart surgery is most often an elective
procedure, and time is available before surgery. Introduc-
ing this idea earlier would allow patients more time to
learn and practice relaxation techniques under less stress-
ful conditions. Such an intervention would probably help
patients cope with pre- and postsurgical anxiety. Finally,
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prior studies, such as Aiken and Heinrichs (1971), which
used presurgical instruction over a several day period,
were effective in reducing not only postoperative psychia-
tric complications, but also in reducing several factors
judged to indicate surgical stress including degree of
hypothermia, amount of time on cardiopulmonary bypass,
amount of time under anesthesia, and total units of blood.
The recommendations for evaluation of effectiveness
start with the suggestion to complete the collection of
data for the no tape control condition. This will allow
an evaluation of the effect of the music tape which was
indicated by subjective comments from patients to be useful,
especially for sleep and anxiety control. The second recom-
mendation is that a follow-up study be done one and two
years later with the patients in this study. Titchener
(1960) stated that the psychological response to hospitali-
zation and the persistance of a stress state is observable
not only in the recovery period, but in convalescence, and
perhaps long after, in purely psychological symptoms such as
depression, anxiety, phobias, or in a change in character,
lifestyle, or a fixed response to stress, in unconscious
resistance to surgical treatment, and in continuing somatic
symptoms. Also, this author has met patients who had open
heart surgery who expressed bitterness about the experience,
expressed "heart hypochondriasis", or expressed depression.
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The pain ratings and subjective comments by the patients of
this study suggest that heart surgery involves much more
than heart repair. The psychological impact of heart prob-
lems or failure reaches a peak when heart surgery is re-
quired, and the psychological experience that accompanies
heart surgery probably persists long after the surgery is
completed. Questions in the follow-up study can help assess
the psychological impact of surgery and the impact of the
treatment method over a longer period of time.
The third recommendation is that the study be replica-
ted to help validate the results of this initial study and
increase the generalizability of the results. In light of
the data analysis and patient comments, certain recommen-
dations can be made in designing a replicate study. The
factor analysis suggested that the number of measures could
be reduced. Five of the measures were interpreted to ask
the same general question, "How do you feel today?" It is
recommended that the measure of pain be retained as it in-
corporates this general question and also is believed to
have assessed the important psychological dimension of suf-
fering. If a measure of anxiety is desired, it is recommen-
ded that an even briefer assessment tool, perhaps a shor-
tened STAI form, be used. It is also recommended that a
general question of, "How well are you coping with your
problems today", be included. This recommendation reflects
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this author's belief that qualitative data are quite useful
in evaluating the results of this type of research. Another
recommendation for replication is to further differentiate
the effects of this type of treatment on sleep, a major
problem for the patients postsurgically
. Most of the pa-
tients felt that the tapes helped, but scores on sleep sat-
isfaction showed no significant difference between groups.
The collection of a no tape condition will help clarify this
issue. However, it is believed that, in addition, some dif-
ferentiation should be made between daytime and nighttime
sleep satisfaction.
Revisions are also suggested for the objective indices
of recovery. Even though they were not found to be signifi-
cantly affected by the treatment in this study, they are be-
lieved to be important and may be shown to be influenced
after the no tape control condition data are collected or in
a study of longer duration. The use of sedatives and the
incidence of increased temperatures are not recommended
measures due to irregularities in observation and difficul-
ties in scoring. The use of analgesics and the number of
postoperative days are recommended to be retained. It is
recommended that these measures be cross-referenced to pa-
tient attitudes to help evaluate the effects of hospital
policy versus patients' needs. For example, patients might
be asked daily if they were satisfied with the amount of
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medication they were receiving. Recommendations can also be
made for the use of control variables. Since location was
the only variable to be significantly related to many of the
outcome variables, it is recommended that the V.A. Hospital
population be studied apart from the University Hospital
population. A completely randomized design is advocated
for controlling other sources of extraneous variance.
Another recommendation is to study patients* ability to re-
lax as an independent variable. It has now been twice in-
dicated, both in Fields (1974) and in this study, to be a
possible predictor of the effectiveness of relaxation or
hypnotic interventions.
In summary. Relaxation and the suggestion of positive ex-
pectancies, delivered by means of a taped recording, is
concluded to be an easy to use, cost efficient, and effec-
tive method of stress reduction as measured by pain ratings,
relaxation ratings, and patients' expressed psychological
satisfaction. Recommendations for future development in-
clude increased involvement of the surgeon in making and
introducing the tapes, increased nurse education about the
value and credibility of the tapes, and increased preopera-
tive use of the tapes. Recommendations for future evalua-
tion of effectiveness include the collection of data with
a no tape control condition to further evaluate the data
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collected in this study, the completion of a long-term
follow-up study on this research, and the designing of a
replication study using the knowledge gained in this study
for revisions.
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Introduction to all Tapes
Hello, this is Dr. Copeland. Thank you for taking part
in our stress reduction program. We believe that what you
are about to do will help you to help yourself to a more
comfortable and speedier recovery. As you know, heart sur-
gery offers you a chance to resume a healthy life again.
Yet, coming to the hospital and having major surgery also
places physical, emotional, and mental stress on you. Such
stress is associated with a state of high arousal which in-
cludes the subjective experience of nervousness, anxiety,
and pain, as well as a bodily state of increased heart rate,
blood pressure, and muscle tension. This higher arousal
state that you may or may not be aware of is a natural res-
ponse to stress. However, there is another natural response
that is just the opposite of stress, that of relaxation or
low arousal. This state is associated with feelings of
calmness, confidence, and comfort, as well as a bodily state
of decreased heart rate, blood pressure, and muscle tension.
This state is associated with both physical and mental
health, and can be achieved by everyone.
While in the hospital, you will be asked to listen to a
taped program of stress reduction exercises twice daily
to




I will now introduce you to Dr. Bernat, who will guide




Instructions for the Music Control Tape
Hello, this is Dr. Bernat. Relaxation is a simple and
natural process. To produce a state of low arousal, sit
back or lie down comfortably, then close your eyes, and
listen to the music this music has been specially
chosen to help you relax. A passive, quiet attitude is
best. If distracting thoughts occur, just disregard them
and redirect your attention to the music. Remember, worry-
ing about your performance will only arouse you so just let
go and relax. Allow your body and mind to work together in
helping you to relax and prepare for a comfortable and
speedy recovery.
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Instructions for the Pre-surgery Treatment Tape
Hello, this is Dr. Bernat. Relaxation is a simple and
natural process. To produce a state of low arousal, sit
back or lie down comfortably, then close your eyes, and
follow the instructions. Listen to the music this
music has been specially chosen to help you relax and learn
without effort. A passive, quiet attitude is best. If
distracting thoughts occur, just disregard them and redirect
your attention to the exercise. Remember, worrying about
your performance will only arouse you so just let go and
relax. Just use your imagination to best experience what
is suggested to you so that your body and mind will work
together in helping you to relax and prepare for a com.for-
table and speedy recovery.
I'm sure you like the experience of relaxation and
comfort and I would like you to just notice how much more
relaxed you can become just by taking a deep, pleasant, com.-
fortable breath, slowly, hold it for a second, notice
the
tension, and then letting go, relaxing as you exhale.
Notice, just notice, that it takes no effort to exhale.
YOU just let go and you relax. Every time you exhale
or
let go, your body relaxes a little more,
so as I talk to
you just be aware, just passively observe your
own breathing
just letting go and relaxing as you exhale. All
parts of
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your body and mind are now going to work together to achieve
a comfortable and relaxed state.
Now, mentally repeat the following instructions, just
let the words flow through your mind as you imagine what is
suggested
.
I breathe.... I keep breathing deeply and completely
at this rate as I feel my body relax. I observe how re-
laxed I'm becoming, just by being conscious of my breathing.
I may relax further simply by letting go of all muscular
tension. I relax my eyelids. I notice how pleasant it is
to relax them; how good it feels. I relax my face muscles;
just let them go completely limp. I breathe in; I breathe
out, deeply, completely. I allow my neck muscles to go
limp and relaxed. Now I feel the tension going out of my
shoulders, arms, forearms, and hands. I just let go and
notice how good it feels. I breathe in, I breathe out,
deeply, completely.
I relax my chest— it's already beginning to relax just
by my deep pleasant breathing. I feel all the muscles re-
lax. I breathe in, I breathe out, deeply, completely. I
allow my abdomen to go loose and relaxed—what a good sen-
sation it is. I relax more and more. I feel myself re-




Now my spine and back— I let them go. I notice that it
takes no effort to relax. Indeed, letting go in this way
requires far less effort because I just stop holding these
muscles tense. I breathe in, I breathe out, deeply, com-
pletely .
Now my legs--I let them go really limp--my buttocks, my
hips, my thighs, my calves, my feet. I notice how pleasant
and good I feel as I relax more and more. I keep letting
go. I breathe in, I breathe out. All the parts of my face
are totally, com>pletely relaxed. I feel only muscle re-
laxation in every part of m.y body.
My arms and legs are heavy and warm. My heart beat is
calm and regular. My body breathes itself freely and com-
fortably. My abdomen is warm. My forehead is cool. My
mind is quiet and still. I am at peace. I am totally,
completely relaxed and comfortable. I see and feel my body
and mind working in harmony, relaxed and comfortable, and in
this state I see and feel myself resting comfortably in the
hospital tonight, knowing that I am well prepared for my
surgery tomorrow, and as I doze off to sleep tonight,
I re-
lax very deeply, sleeping very, very peacefully.
And as I
sleep I dream of myself sleeping and waking up
refreshed,
yet calm and relaxed, feeling confident as I am
being well
prepared for surgery by the doctors and nurses.
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I feel confident as I am prepared for my surgery. I
receive some medication that allows me to feel pleasantly
drowsy and relaxed. Later, as I am wheeled into the opera-
ting room, I remain relaxed and ready to receive my anes-
thesia. The anesthesia allows m.e to rest comfortably during
the operation and soon I totally relax and go to sleep. As
I continue to dream, I see the doctors and nurses operating
skillfully, repairing my heart and preparing me for recovery
to a healthier life. Later, after the operation is succes-
fuliy completed, I see myself being taken to the recovery
room and then to the intensive care unit on the sixth floor
of the hospital. My body has already started to heal it-
self. I see and feel my heart working well, beating rhyth-
mically and regularly to help circulate fresh blood as my
body heals itself, making me strong and healthy.
As I regain consciousness, I think about recovering
quickly and I realize that by relaxing my body will respond
more quickly to the normal healing process. After the oper-
ation, I tolerate the intravenous needles and the endo-
tracheal tube, which helps me breathe. I remember to just
relax, and to feel good. Although at times I am. aware of
some discomfort, it does not bother me, I just relax even




I feel safe and well cared for by the special nursing
team and the cardiac monitoring devices in the intensive
care unit. As I continue to dream, I see and feel myself
getting stronger and stronger every day. My hospital stay
is a restful holiday, helping my body to become strong and
healthy. I sleep comfortably at night, dozing off after
the normal nursing checks, waking up rested in the morning.
1 use my time in the hospital to take an interest in myself,
other people, and the world.
I see myself daydreaming, looking forward to a
healthier and happier life.... And now, as the dream fades
away, just return to being aware of being relaxed, just be
passively aware of your breathing, breathing easily and
calmly, noticing that it takes no effort to exhale, letting
go and relaxing, and taking a moment to enjoy this relaxed
state, to feel good about your ability to feel good, to feel
good about your ability to help yourself to a healthy and
speedy recovery, knowing that relaxation and imagery will
become easier and easier as you repeat these exercises.
Now just drift off to sleep with the music, or if you
want to awaken, give yourself some suggestions to feel re-
freshed and mentally alert as you breathe in, doing this
several times now... that's it... breathe in "refreshed",
still comfortable and relaxed, yet refreshed.
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Instructions for the Intensive Care Unit Treatment Tape
Hello, this is Dr. Bernat. Congratulations on a suc-
cessful recovery. Here in the intensive care unit you are
being cared for in a very special way by the doctors and
nurses. Although at times you may be aware of the noise of
the cardiac care machines, and of much staff attention,
allow this to be reassuring to you of the good care you are
receiving. Just relax and feel safe.
This tape is designed to help you achieve a state of
relaxation, simply and naturally, and has suggestions to
help you to help yourself to a speedy and comfortable re-
covery. So close your eyes and rest comf ortably ... listen
to the music... the music has been specially chosen to help
you relax and learn without effort. Just use your imagina-
tion to best experience what is suggested to you so that
your body and mind will work together in helping you relax
and prepare for a comfortable recovery.
First, just relax every muscle in your body... just let
yourself go limp... you may even feel a heaviness come over
your body. .. concentrate on allowing this heavy relaxed feel-
ing to spread throughout your entire body... think to your-
self that the muscles in your body deserve a good rest and
that you are going to give it to them now by relaxing. Now,
just mentally repeat the following instructions for relaxa-
145
tion. Just let the words flow through your mind as you
imagine what is suggested.
I breathe.... I keep breathing deeply and completely
as I feel my body relax. I observe how relaxed I'm becom-
ing, just by being conscious of my breathing, I may relax
further simply by letting go of all muscular tension. I
relax my eyelids. I notice how pleasant it is to relax
them; how good it feels. I relax my face muscles; I just
let them go completely limp. I breathe in; I breathe out,
deeply, completely. I allow my neck muscles to go limp and
relaxed. Now I feel the tension going out of my shoulders,
arms, forearms, and hands. I just let go and notice how
good it feels. I breathe in, I breathe out, deeply, com-
pletely.
I relax my chest— it's already beginning to relax just
by my deep pleasant breathing. I feel all the muscles re-
lax. I breathe in, I breathe out, deeply, completely. I
allow my abdomen to go loose and relaxed—what a good sensa-
tion it is. I relax more and more. I feel myself relaxing
completely. I breathe in, I breathe out, deeply, com-
pletely.
Now my spine and back— I let them go. I notice that it
takes no effort to relax. Indeed, letting go in this way
requires far less effort because I just stop holding these
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muscles tense. I breathe in, I breathe out, deeply, com-
pletely .
Now my legs— I let them go really limp—my buttocks,
my hips, my thighs, my calves, my feet. I notice how pleas-
ant and good I feel as I relax more and more. I keep let-
ting go. I breathe in, I breathe out. All the parts of
my face are totally, completely relaxed. I feel only
muscle relaxation in every part of my body.
My arms and legs are heavy and warm. My heart beat is
calm and regular. My body breathes itself freely and com-
fortably. My abdomen is warm. My forehead is cool. My
mind is quiet and still. I am at peace. I am totally,
completely relaxed and comfortable. I knov; that feeling
relaxed and calm helps my body to heal itself. Still, at
times, I may become aware of some discomfort, but it does
not bother me, some sensations such as tightness ... tingling
...or pressure are quite natural and can be felt without
disturbance. My body knows how to heal, circulating fresh
blood to my wounds. I relax, totally and completely. If
I become aware of more discomfort, I relax even m.ore, say-
ing to myself: I'm ok, time to relax. I concentrate on a
feeling of numbness in the area of di scomfort . . . then as my
discomfort melts away, I see myself relaxing even more and
thinking of something pleasant, a pleasant dream... and I
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feel very relaxed, thinking to myself I am totally, com-
pletely relaxed and comfortable.
As I dream, I see myself getting stronger every day,
making rapid improvement day by day. To help myself im-
prove I take pride in my ability to cough, helping to ex-
pand my lungs and clear them of phlegm.. I see myself cough-
ing, and if there is discomfort it doesn't bother me as I
say to myself: I'm getting better and better. After my
coughing exercises, I relax completely, letting my body
begin to feel those heavy relaxed feelings all over. I
think of a pleasant thought again, and soon find myself
interested in something else, pleasantly relaxed.... My
arms and legs are heavy and warm. . .my heartbeat is calm
and regular... my body breathes itself freely and comfort-
ably. . .my abdomen is warm. . .my forehead is cool... my mind
is quiet and still... I am at peace... I am totally, com-
pletely relaxed and comfortable. As I rest I dream some
more and I see and feel myself resting comfortably in the
hospital. I sleep comfortably at night. I am reassured of
my safety by the normal nursing care and I wake up rested
in the morning. I use my time in the hospital to take an
interest in myself and my surroundings, learning new things
about m.yself, other people, and the world.
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I see myself daydreaming, looking forward to a health-
ier and happier life. And now, listening to the music, I
just return to being aware of being relaxed, just passively
aware of breathing, breathing easily and calmly, noticing
that it takes no effort to exhale, letting go and relaxing,
and taking a moment to enjoy this relaxed state, to feel
good, to feel good about your ability to feel good, to feel
good about your ability to help yourself to a healthy and
speedy recovery, knowing that relaxation and im^agery will
become easier and easier as you repeat these exercises.
Now just drift off to sleep with the music, or if you
want to awaken, give yourself some suggestions to feel re-
freshed and mentally alert as you breathe in, doing this
several times now... that's it. . .breathe in "refreshed",
still comfortable and relaxed, yet refreshed.
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Instructions for the Post-surgical Treatment Tape
Hello, this is Dr. Bernat. Congratulations, you are on
your way to a successful recovery. By now you should be
familiar with the process of relaxing and imagining as a way
to help yourself to prepare for a more comfortable and
speedy recovery. Again, to produce a state of relaxation
and low arousal, sit back or lie down comfortably ... close
your eyes ... listen to the music... and use your imagination
to best experience what is suggested to you so that your
body and mind will work together in helping you to relax.
I'm sure you like the experience of relaxation and
comfort and I would like you to just notice how much more
relaxed you can become just by taking a deep, pleasant,
comfortable breath, slowly, hold it for a second, notice
the tension, and then letting go, relaxing as you exhale.
Notice, just notice, that it takes no effort to exhale.
You just let go and relax. Every time you exhale or let
go, your body relaxes a little more, so as I talk to you
just be aware, just passively observe your own breathing,
just letting go and relaxing as you exhale. All parts of
your body and mind are now going to work together to achieve
a comfortable and relaxed state.
Now, mentally repeat the following instructions,
just




I breathe.... I keep breathing deeply and completely
at this rate as I feel my body relax. I observe how re-
laxed I'm becoming, just by being conscious of my breathing.
I may relax further simply by letting go of all muscular
tension. I relax my eyelids. I notice how pleasant it is
to relax them; how good it feels. I relax my face muscles;
just let them go completely limp. I breathe in; I breathe
out, deeply, completely. I allow ray neck muscles to go limp
and relaxed. Now I feel the tension going out of my shoul-
ders, arms, forearms, and hands. I just let go and notice
how good it feels. I breathe in, I breathe out, deeply,
completely.
I relax my chest— it's already beginning to relax just
by my deep pleasant breathing. I feel all the muscles re-
lax. I breathe in, I breathe out, deeply, completely. I
allow my abdomen to go loose and relaxed--what a good sen-
sation it is. I relax more and more. I feel myself re-
laxing completely. I breathe in, I breathe out, deeply,
completely.
Now my spine and back~I let them go. I notice that it
takes no effort to relax. Indeed, letting go in
this way
requires far less effort because I just stop holding
these





Now my legs--I let them go really limp-my buttocks,
my hips, my thighs, my calves, my feet. I notice how
pleasant and good I feel as I relax more and more. I keep
letting go. I breathe in, I breathe out. All the parts
of my face are totally, completely relaxed. I feel only
muscle relaxation in every part of my body.
My arms and legs are heavy and warm. My heartbeat is
calm and regular. My body breathes itself freely and com-
fortably. My abdomen is warm. My forehead is cool. My
mind is quiet and still. I am at peace.
I am totally, completely relaxed and comfortable. And
to help m.yself relax even more, in my mind's eye, I am
creating a vision of the most perfect, beautiful, natural
area of relaxation that I can possibly conceive. I see my
own ideal spot of relaxation, the one area in all of the
world where I am most happy, most comfortable, most relaxed,
my own ideal spot of relaxation. A place where I
can to-
tally let go. I see it, feel it, smell it, hear
it, taste
it; I totally experience it.
During the day, the time passes quickly as
I get in-
volved in my coughing exercises and breathing
exercises as
well as my walking exercises. As I cough
and walk, I con-
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centrate on getting stronger and stronger every day. I am
aware of feeling better and better every day. I take pride
in my efforts to help myself through these exercises as
well as in taking time to completely relax myself. My body
knows how to heal itself, circulating fresh blood through-
out my body... I see and feel my heart working well, beating
rhythmically and regularly.
My arms and legs are heavy and warm. . .my heartbeat is
calm and regular. . .m.y body breathes itself freely and com-
fortably .. .my abdomen is warm... my forehead is cool... my
mind is quiet and still... I am at peace... I am totally,
completely relaxed and comfortable. I project myself into
my ideal place of relaxation and as I see myself becoming
totally relaxed, comfortable, carefree, with nothing to
bother me, nothing to disturb me, just relaxed and comfor-
table. It's a place where time doesn't exist, just now,
totally relaxed, comfortable, safe. And as I look around,
I'm pleasantly surprised to notice som.ething that I
didn't
notice before, and I relax even more. I see and feel
my
body and mind working in harmony, relaxed and
comfortable,
and in this state I see and feel myself
resting comfortably
in the hospital and as I doze off to sleep
tonight, I relax
very deeply, sleeping very, very peacefully.
And as I sleep
I dream of myself sleeping soundly and
waking refreshed, yet
calm and relaxed, feeling confident.
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Although at times I am aware of some discomfort, it
does not bother me, I just relax even more. My mind and
body are relaxed and I concentrate on feeling good. As I
continue to dream, I see and feel myself getting stronger
and stronger every day. I sleep comfortably at night,
waking up rested, using m.y time in the hospital to take an
interest in myself and my surroundings, learning new things
about myself, other people, and the world.
I see myself daydreaming, looking forward to a health-
ier and happier life. And now, as the dream fades away,
just return to being aware of being relaxed, just be pas-
sively aware of your breathing, breathing easily and calmly,
noticing that it takes no effort to exhale, letting go and
relaxing, and taking a moment to enjoy this relaxed state,
to feel good, to feel good about your ability to feel good,
to feel good about your ability to help yourself to a
healthy and speedy recovery, knowing that relaxation and
imagery will become easier and easier as you repeat these
exercises.
Now, just drift off to sleep with the music or if you
wish to awaken, give yourself some suggestions to feel
re-
freshed and mentally alert as you breathe in, doing
this
several times now... that's it... breathe in "refreshed",






REDUCING THE STRESS OF HOSPITALIZATION
FOR OPEN HEART SURGERY
The purpose of this special project is to research
methods for reducing the stress of hospitalization for open
heart surgery. Your voluntary participation is being re-
quested while you are in the hospital here at the Arizona
Health Sciences Center, or at the Veterans Administration
Hospital. If you decide to participate, you will be asked
to take part in a brief personal interview today. The first
five days after your surgery, you will be asked some ques-
tions about your experience. Your confidentiality is in-
sured by the use of a coding system known only to this re-
searcher. You will not be identified in any publications
resulting from this study. All procedures should take only
about ten minutes of your time each day. There is no dis-
comfort or risk involved in this study. There are no costs
or expenses involved for you to assume in connection with
this study. There is the possible benefit of reduced stress
during hospitalization and a better recovery.
"I have read the above 'Subjects Consent'. The nature,
demands, risk, and benefits of the project have been ex-
plained to me. I understand that I may ask
questions and I
am free to withdraw from the project at any time
without
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incurring ill will (or affecting my medical care) . I also
understand that this consent form will be filed in an area
designated by the Human Subjects Committee with access
restricted to the principal investigator or authorized
representative of the particular department. A copy of





REDUCING THE STRESS OF HOSPITALIZATION
FOR OPEN HEART SURGERY
The purpose of this special project is to research
methods for reducing the stress of hospitalization for open
heart surgery. Your voluntary participation is being re-
quested while you are in the hospital here at the Arizona
Health Sciences Center, or at the Veterans Administration
Hospital. If you decide to participate, you will be asked
to take part in a brief personal interview today. The first
five days after your surgery, you will be asked some ques-
tions about your experience. Your confidentiality is in-
sured by the use of a coding system known only to this re-
searcher. You will not be identified in any publications
resulting from, this study. You will also be asked to lis-
ten to a brief 15 minute tape recording two times each day,
except the day of your operation. All procedures should
take only about 35 minutes of your time each day. There is
no discomfort or risk involved in this study. There are no
costs or expenses involved for you to assume in connection
with this study. There is the possible benefit of reduced
stress during your hospitalization and a better recovery.
"I have read the above 'Subjects Consent'. The nature,
demands, risk, and benefits of the project have been ex-
plained to me. I understand that I may ask
questions and I
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am free to withdraw from the project at any time without
incurring ill will (or affecting my medical care). I also
understand that this consent form will be filed in an area
designated by the Human Subjects Committee with access
restricted to the principal investigator or authorized
representative of the particular department. A copy of




Letter to the Nursing Staff
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THE UNIVERSITY OF ARIZONA
HEALTH SCIENCES CENTER
TUCSON. ARIZONA 8 5 7 24
COLLEGE OF MEDICINE
DEPARTMENT OF ANESTHESIOLOGY DeCembCr 11, 1979
MEMO
To: Nursing Staff of
VA Hospital and
Arizona Health Sciences Center




anesthesiology (Robert Crago) in cooperation
JlJLn u^'ffu^f-^ °^ '""9"'"^ '^^P^l^"^ Saloman) of theArizona Health Sciences Center and the department of cardiology(Dr. Steven Goldman) VA Hospital is sponsoring an experiment in
stress reduction for patients undergoing open heart surgery (CABs
and Valves). Cassette recordings of relaxation music, instruction
in relaxation, and the suggestion of positive expectancies to help
patients are being given to patients to listen to the day before
surgery and the first five days after surgery. A pilot study showed
good results in reducing patients reported pain and anxiety levels
It IS a project that allows patients to help themselves.
Patients who are part of this project will have a tape recorder,
a cassette, and a set of earphones with instructions to play it two
times daily; once between 8 AM and 5 PM and once at or near bedtime.
After listening to the tape, they are to record that they followed
the procedure by recording their relaxation level on a small piece
of paper attached to the top of the tape recorder. Researchers will
visit the patients daily between five and seven PM to talk to the
patient and have them rate how they feel. We are asking for nursing
personnel to cooperate by checking with the patient each day to see
if they remembered to listen to the tape. Most patients will do this
themselves, however, some patients need some encouragement and your
help is greatly needed and appreciated to ensure proper evaluation
of these procedures. A 3x5 index card will be placed in the patients
chart and/or the nursing index, to alert nursing staff which patients
are part of this project. Your help is greatly appreciated. Please
feel free to ask questions of the research assistant (Karen Brooks)
and/or call 626-6239 and ask for Robert, Crago . Thank you.
B. Robert Crago, M.S.
Research Associate and
Pain Clinic Counselor
cc: Jack G. Copeland, M.D.






Patient Relaxation Rating Form for Nursing Staff
Name DOS
This patient is in the Stress Reduction Study. Please play
the tape for him and get ratings once between SAM and 5PM

















not relaxed, tense, couldn't concen-
trate, distracted
moderately relaxed, mind may have
wandered a little, but was able to
listen
very relaxed, totally absorbed in the
tape, really felt good
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Tape Rating Form For Patients
Please indicate how you felt while listening to the tape
recording using the following scale:






5 0 - moderately relaxed, mind may have wandered a
















DIRECTIONS: A number of statements which people have
used to describe themselves are given below. Read each stat«-
ment and then blacken in the appropriate circle to the right of
the statement to indicate how you feel right now, that is, at o o
this moment. There are no right or wrong answers. Do not 2 n
spend too much time on any one statement but give the answer S
which seems to describe your present feelings best. p >
1. I feel calm q ^
2. I feel secure 0 (5)
3. I am tense (D
4. I am regretful q (2)
5. I feel at ease (0 ^
6. I feel upset ® (2)
7. I am presently worrying over possible misfortunes ® ®
8. I feel rested (T) (D
9. I feel anxious ® (D
10. I feel comfortable ® ®
11. I feel self-confident ® ®
12. I feel nervous ® ®
13. I am jittery ® ®
14. I feel "high strung" ® ®
15. I am relaxed ; ® ®
16. I feel content ® ®
17. I am worried ® ®
18. I feel over-excited and "rattled" ® ®
19. I feel joyful ® ®





























Please indicate your average experience of comfort or nainfor today on the following scale.
u"'rorr p









10 0 - the worst pain you can imagine, pain
so bad you would kill yourself
SLEEP SATISFACTION RATING FORM
Please indicate how satisfactory your sleep was last night
on the following scale.










100 - excellent, satisfying sleep












0 - very weak, exhausted, no energy or
strength
- moderate strength and energy
excellent strength and energy
SELF-CARE RATING FORM
Please rate how much you feel you can help yourself or carefor yourself today, in general, on the following scale.















INTEREST IN SURROUNDINGS RATING FORM
Please indicate how much interest you experienced today xn
IT.^.l ' ^^i'"''
surroundings, (the people, events, and tl^eplace m wh ch you find yourself) on the following scale
m
g .















SCHEDULE OF RECENT EXPERIENCE (SRE)
If any of these life events have happened to you in the last12 months, please check in Happened column and enter valiein Score column. cij.ut;


















Gain of new family member
Business readjustment
Change in financial state
Death of close friend
Change to different line
of work












Wife begin or stop work
Begin or end school


























































Change in church activi-
ties
Change in social activi-
ties
Mortgage or loan less
than $10,000
Change in sleeping habits
Change in number of
family get-togethers
Change in eating habits
Vacation
Christmas
Minor violations of the
law
Thomas H. Holmes, M.D., Professor







1. Are you happiest when you get involved
m some project that colls for rapid ' ^°
action?
2. Do you sometimes feel happy, sometimes ' ^°
depressed, without ony apparent reason;' ':
3. Does your mind often wander while you '
ore trying to concentrate'
4-, Do you usually take the initiative in
'
making new friends' :; :: ::
5 Are you inclined to be quick and sure ' ^°
in your actions'
6 Are you frequently "lost in thought"
even when supposed to be taking port ' ^°
in a conversation'
7. Are you sometimes bubbling over with ^"
energy and sometimes very sluggish' •!
8 Would you rate yourself as o lively '
individuoP ::
9. Would you be very unhappy if you were
prevented from making numerous sociol ^" ' ^°
contacts'
Yes ? No
10. Are you inclined to be moody'
11. Do you have frequent ups and downs in
mood, either with or without apparent
cause'
12. Do you prefer action to planning for ^" ' ^°
action? i: ::
13. Are your daydreams frequently about
things that can never come true'
14. Are you inclined to keep in the bock- ^°
ground on social occasions'
15. Are you inclined to ponder over your
past'
16. Is it difficult to "lose yourself" even at ' ^°
a lively party' :;
17 Do you ever feel "just miserable" for no ^."^ ^°
good reason at oil'
Yes ' No
18 Are you inclined to be overconscientious'
19. Do you often find that you have mode ^°
up your mind too late' :: ':
Yes ? No
20 Do you like to mix socially with people' ii
21 Hove you often lost sleep over your ^.^^ ^°
worries'
22 Are you inclined to limit your acquaint- ^.^^ ^°
ances to a select few'
23 Are you often troubled about feelings ^.^^
of guilt? :•.
24 Do you ever toke your work as if it were
o matter of life or deoth'
25. Are your feelings rather easily hurt'
26. Do you like to have mony social enqaae-
ments' ^
27. Would you rote yourself as o tense or
highly-strung" individual'
28. Do you generally prefer to take the lead
in group activities?
29. Do you often experience periods of lone-
liness'
30 Are you inclined to be shy m the pres-
ence of the opposite sex'
31, Do you like to indulge in a reverie
(daydreaming)'
32, Do you nearly always hove a "ready
answer" for remarks directed at you'
33, Do you spend much time in thinking over
good times you have had in the post'
34 Would you rate yourself as a happy-go-
lucky individuol'
35 Have you often felt listless ond tired for
no good reason'
36, Are you inclined to keep quiet when out
in a social group'
37. After o critical moment is over, do you
usually think of something you should
hove done but failed to do?
38 Can you usually let yourself go and have
a hilariously good time ot o gay party'
39. Do ideas run through your head so that
you cannot sleep?
40. Do you like work that requires consider-
able attention'
41. Hove you ever been bothered by having
o useless thought come into your mind
repeatedly'
42. Are you inclined to take your work casu-
ally, that is OS a matter of course'
43 Are you touchy on various subjects?
44. Do other people regard you os a lively
individual?
45. Do you often feel disgruntled?
46 Would you rate yourself as o talkative
individual'
47. Do you hove periods of such great rest-
lessness that you cannot sit long in o
choir?
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Recently you were hospitalized for open heart suroprv At fho
reduction using pre-recorded cassette tanp! u
of stress and
1.
"Jow useful to you were the stress reduction procedures, such astape recorder relaxation exercises and music?
2. Were the tapes available when you wanted them?
3. How effective were the stress evaluation procedures? (For examole
ratings of pain, sleep, strength and energy, etc.)
p ,
4. Please cormient on the research personnel you had contact withduring this project.
Understanding Sympathetic Personable
Mr. Robert Crago: Yes
No
Ms. Karen Brooks: Yes
No
5. Please make any further comments or suggestions you have about








Neal W. Salomon, M.D.
Assistant Professor
Department of Surgery


